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RECOLLECTIONS OF THE MAMMALS OF NORTHWESTERN 
MINNESOTA 


By CHARLES EUGENE JOHNSON 


INTRODUCTION 


The purpose of this paper is to present some personal recollections 
and certain notes from other sources on the mammalian life of a section 
of northern Minnesota about which, so far as I am aware, nothing of a 


general nature has been published. The principal localities referred to 
are in the southwestern part of Marshall county, in the vicinity of War- 
ren, the county seat. I have, however, included notes or reports from 
other points in the same general section of the state, so that, with possibly 
one outlying exception which will be noted at the proper place, the outer- 
most limits of the territory concerned may be roughly defined as the 
Canadian border on the north; an east to west line passing through Red 
Lake Falls, on the south; the Big Fork river (central Koochiching county) 
on the east; and the Red River of the North on the west. 

With regard to notes from more distant localities in the section con- 
cerned I am indebted especially to my father-in-law, Warren E. Wood, 
and his late brother, Harry L. Wood. These men were experienced 
hunters and had a wide acquaintance with the territory about Warren, 
as well as with more distant parts. Warren E. Wood came to that sec- 
tion at practically the same time as my father and lived there to a 
considerably later date. 

From the easternmost points of the territory covered I have obtained 
some notes from old friends, notably Henry Buring of Cass Lake, who 
formerly lived in the Big Fork country, and John Gjelhaug of Baudette; 
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and from two correspondents, John A. Borg of Baudette, and Elmer 
Olson of Carp, trappers in their respective districts. 

A few other observations and notes for the more eastern points were 
secured personally in the summer of 1905, when, in company with my 
brother, Arthur M. Johnson, I made a canoe trip from Walker on Leech 
Lake to Baudette on Rainy River. This was before the railroad had 
been completed from Bemidji to International Falls, and many changes 
have taken place in that territory since that time. 

My father arrived in the vicinity of Warren in the spring of 1881, 
as one of the early settlers, and his family joined him in June of the fol- 
lowing year. During the next seven years we lived a mile and a half 
west of the village, on what will be referred to as the Lakin farm, where 
my father wasforenan. The farm buildings were situated on the south 
bank of Snake river, a tributary of Red river. 

In 1889 we moved to my father’s homestead land about four miles 
northeast of the village of Warren and about two and a half miles north 
of Snake river. Here we lived until the fall of 1902, when we left that 
part of the state. This farm will be referred to as the homestead. 
Warren is situated on Snake river, about 18 miles east of Red river. 

To anyone desiring a glimpse of the mammalian life of this section 
at a period some eighty years previous to the earliest date mentioned 
in the present notes, and as represented especially by the larger game and 
the fur-bearing animals, the journal of Alexander Henry, edited and 
published by Dr. Elliott Coues, will be found of interest. Many refer- 
ences in Henry’s journal pertain to areas or localities covered by the 
present notes. The site of Warren village, as determined by Coues, 
evidently marks the point where Henry, on October 28, 1801, crossed 
Snake river on his way from his trading post near the mouth of Park 
river (North Dakota) to visit the Red Lake Indians. 


TOPOGRAPHY 


The locality of the Lakin farm is within the Red River Valley proper, 
but our homestead lay about two and a half miles east of the Valley. 
The Great Northern Railway (Winnipeg line), in passing through Warren 
runs approximately along the boundary between the heavier clay soil 
of the Valley and the sandy loam of the land to the east. Westward, 
between the railroad and the Red river, excepting the woods bordering 
the Snake, the tree growth then existing was principally if not wholly 
the result of planting, consisting largely of windbreaks and a few farm- 
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yard shade trees, mostly of small size. Eastward from the railroad, 
excepting again the hardwood belt along the Snake, there was mostly 
“brush land,’’ poplar groves fringed with willow thickets, dogwood, 
some choke-cherry, pin cherry, balm of Gilead (less frequent), ete. In 
places, especially along roadside ditches, were to be found occasional 
cottonwood saplings; in other localities there were a few scattered burr 
oaks of some size (perhaps six inches or more in diameter); and even 
small elm saplings were to be found in some of the poplar thickets be- 
tween Snake river and the Middle river, the latter being the next tribu- 
tary of the Red to the north of the Snake. The groves and thickets 
varied much in size and in age. The largest individual poplars in the 
oldest groves would measure perhaps ten to twelve inches in diameter. 

On the wild land, the areas not occupied by groves and thickets were 
covered with a luxuriant growth of prairie grasses, principally blue- 
joint and arrow grass on the drier land, profusely sprinkled with charac- 
teristic prairie flowering plants. These prairie areas also varied much 
in extent and contained many large and small sloughs which in the 
spring and early summer often formed temporary ponds. Character- 
istic drainage features were the coulees. These had a general course 
from east to west, and in the spring break-up or during prolonged rains 
in summer they became streams of considerable volume. These coulees 
were of significance to some of the mammalian species and will be re- 
ferred to again in the annotated list. 

With the gradual clearing and breaking up of the land into fields and 
pasture land, the original wild life habitats became correspondingly 
reduced in extent, but when I left the territory in 1902 there yet remained 
numerous areas presenting the natural conditions; and while the larger 
game mammals had mainly disappeared, the smaller forms remained in 
practically undiminished numbers, for neither hunting nor trapping was 
carried on extensively by the farmers. 

From my earliest recollections and up to the middle ’nineties, troops 
of Indians (Chippewas) were frequent sojourners in this territory, often 
setting up their tepees on our homestead and adjoining lands and remain- 
ing for varying periods in the early summer, digging the snakeroot 
(Polygala senega). These Indians undoubtedly lived largely on the 
small game, both birds and mammals, that abounded; but their influence 
was, I believe, so far as the quantity of such life was concerned, wholly 
negligible. The rabbits which were so plentiful in the poplar thickets 
probably constituted their chief source of meat. That the Indians for 
many years previous to this time had been making their annual visits 
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to this area was indicated by the many signs of their camping places 
which we noted, on the wild lands bordering our homestead section, in 
the form of clusters of little circular areas where their tepees had stood, 
in which the grass was more luxuriant or somewhat different in shade 
from that of their immediate surroundings. 


MAMMAL LIFE 


In the list that follows it will be noted that certain species which 
doubtless occurred in the vicinity of Warren, the principal locality dealt 
with, are not mentioned. This is because the list includes only those 
forms which I had learned to recognize and the names of which were 
known to me at that time. Of introduced species the house mouse was 
plentiful about every farm yard; but at the time I left that section I 
had never seen a house rat, though this pest quite probably existed in 
the village. 


Sorex cinereus. Common Shrew. During the years from about 1890 to 1902 I 
saw in the aggregate a considerable number on our homestead and the surrounding, 
territory. Many of these had been killed by some predacious species and then 
left untouched or only partly eaten. I have a specimen from the vicinity of 
Hallock, about 36 miles north of Warren, which was sent me in later years by the 
Rev. P. B. Peabody, well known ornithologist. There is the possibility, also 
that the Hoy shrew occurred, but if so, it passed unrecognized. 

Blarina brevicauda. Short-tailed Shrew. This larger shrew was recognized 
also, and the specimens most frequently seen were, as in the case of the smaller 
shrew, such as had been killed by some natural enemy. 

Lasionycteris noctivagans. Silver-haired Bat. In the summer months, I would 
occasionally kill or capture a little bat of blackish color with white tipped hairs 
that gave it a “frosty” appearance. These were doubtless of the species in- 
dicated. 

Euarctos americanus. Black Bear. My first sight of a black bear happened in 
June, 1885, on our homestead. On the south side of the shanty in which we were 
living was a small patch of ground which my father had spaded up for a vegetable 
garden. In this patch my mother discovered the bear early one morning, where 
it was lying sprawled out as if enjoying a sun bath. About three years later, in 
the spring, my father again saw a bear on the homestead, and shortly afterward a 
bear’s den was discovered at the same place, so it was assumed that this bear had 
wintered in it. The den was situated near the edge of a small slough, within a 
few rods of a poplar thicket, and was surrounded by tall grass and willow shrub- 
bery. 

In the latter part of September, 1889, during the threshing season, a black bear 
was killed by the Lakin farm threshing crew, on the north side of the Snake river, 
about half a mile from the farm buildings. 

In the early ‘nineties a young black bear, which had been captured somewhere 
in the surrounding territory, was kept chained up behind some store buildings in 
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the village, bordering a vacant lot where farmers when in town were accustomed to 
unhitch and tie their horses. This bear was a source of amusement to the school 
children, myself included. In the late fall it dug for itself a burrow which evi- 
dently was to be its winter quarters. One day my father had gone to the village 
and as usual unhitched his horses and tied them to the wagon on this lot, provid- 
ing them with hay and feed. He had previously removed his buffalo fur coat, 
which he tossed carelessly to one side, on the ground, and when he was ready to put 
it on again it had disappeared. Looking about, somewhat puzzled, he noticed a 
few yards away a flattened, much trampled mound of earth and what appeared to 
be the mouth of a burrow. Approaching quickly and looking into the hole he saw 
his fur coat plugging the entrance; and as he took hold of it, found it apparently 
attached at the otherend. By tugging gently the resistance was, however, grad- 
ually overcome and as he withdrew the coat he saw the face of a bear peering up at 
him. The animal had evidently been quick to take advantage of an opportunity 
to secure some excellent winter bedding. 

Mr. Wood informs me that bears were occasionally seen on what was for years 
known as the Woodward farm, located about four miles northwest of Warren, at 
the time the new land was being broken—1881 and the years immediately following. 
One bear, he says, was killed on this farm. A large coulee which crossed the land 
formed a highway of travel, according to Mr. Wood, not only for bears but also for 
some of the other larger mammals that occurred. 

In the early ‘nineties a bear was seen on Sec. 5 of the Pembina farm (where Mr. 
Wood for some years was manager), the buildings of which were situated about a 
mile southeast of Warren. 

About 1895, Mr. Wood, as a member of a hunting party consisting, in addition, 
of his brother Harry L., Charles Sager and Ernest L. Brown, killed a black bear 
near Twin Lakes, about 15 miles northeast of Stephen village. Mr. Wood killed 
the bear with a charge from his shotgun after it had been wounded by his brother. 
This bear was mounted by Mr. Brown, in whose taxidermy shop in Warren it 
remained for so 1e years, and where I saw it many times. 

About 1894, Peter and Charles Turnlund killed a black bear in the township of 
Marsh Grove, Marshall Co. I am indebted to Charles Turnlund for pa: ticulars 
as to the locality. 

Procyon lotor. Raccoon. The raccoon was found in the woods bordering Red 
river, but I do not recall ever having heard of its presence in the smaller woods 
along the Snake river, in the vicinity of Warren. 

Martes americana. Marten. Three correspondents, John Gjelhaug, John A. 
Borg, and Elmer Olson, all agree that the marten has become scarce in Lake of 
the Woods and Beltrami Counties during more recent years (1923). Mr. Olson 
stated that he had not heard of any marten caught in his district ‘‘in the last 12 
years.”’ 

Martes pennanti. Fisher. In 19231 was informed by Mr. Borg that he had, some 
time previously, taken two specimens of the fisher about ten miles south of Bau- 
dette, in Lake of the Woods county. The species was rather scarce, he said, in 
his own as well as in adjoining counties. 

Mustela longicauda. Weasel. The weasel was common in the areas about 
Warren. I did not at that time distinguish between the long-tailed species and 
the smaller short-tailed form (M. cicognanii). The latter may have occurred, 
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but the weasel which I frequently saw and occasionally shot or trapped was a large 
one and undoubtedly longicauda. On our homestead and the surrounding areas, 
especially in the late fall and winter, this weasel would often be seen running over 
the plowed fields, where in its white coat it was a very conspicuous object that 
caught the eye at a considerable distance. Open, deserted burrows of pocket 
gophers and ground squirrels, commonly found in and along the edges of the fields, 
were the refuges of these weasels when they were chased, and in these burrows I 
sometimes trapped them. 

Occasionally during the summer months weasels attacked broods of chicks, yet 
considering the fact that our chickens received no special care or protection, but 
were allowed to roam at large and to roost wherever they pleased, our losses from 
this source were practically negligible. But we seldom overlooked an opportunity 
to kill weasels found around the barnyard buildings. 

Early in July, 1900, I happened upon a weasel accompanied by a litter of young. 
They were traveling through a wheat field a short distance south of our homestead 
buildings. Giving chase, I managed after a considerable scramble to capture two 
of the young ones, which I carried home and placed in an improvised cage. They 
were a male and a female. They thrived and got along together in harmony. 
Then one morning in November I placed in their cage a butcher bird which I had 
shot, and when I looked into the cage again at noon both weasels were lying dead. 
Upon examining them I found a large wound in the lower flank of each one, the 
skin and flesh gnawed away. It wasevident that they had killed each other, prob- 
ably as a result of a fight over the bird; but the flesh of the bird itself had not been 
touched. The male was so much larger than the female that I was rather sur- 
prised to find that it, too, had suecumbed. 

Mustela vison. Mink. The mink occurreda long the Snake river; and also, I 
believe, along parts of the larger coulees where water remained for much of the 
year. Along the Snake river the habitat for mink was excellent, and no great 
amount of trapping was carried on. One point along this river where signs of 
mink were common and where my brother recalls seeing the animal itself, was the 
Pembina (farm) crossing, as locally known, abouv a mile east of the village, where 
we and others usually obtained the water for our stock during seasons when our 
wells gave out. 

Gulo luscus. Wolverine. For Red Lake county Elmer Olson has informed me 
that he had heard that a wolverine was shot in the township of Bray about 1890. 
Mr. Gjelhaug and Mr. Borg, however, state that they have never heard of any 
wolverine seen or killed in their territory (Lake of the Woods county). 

Reports of this species for any part of Minnesota, in past years, are scarce, and 
it seems probable that it now has been extinct in this state for some time. For 
that reason it appears worthwhile to mention here a report from territory outside 
the limits set at the beginning of this paper. Mr. Wood informs me that many 
years ago, probably in the late ‘eighties or early ‘nineties, he heard of a wolverine 
that had been killed in the vicinity of Brainerd, Crow Wing county, near the 
central part of the state. I have previously (Johnson, Jour. of Mam., Vol. 4; 
54-55) mentioned a report from the northern part of St. Louis county in 1918. 

Lutra canadensis. Otter. According to John A. Borg, trapper, otters occurred 
as late as 1923 in what is now Lake of the Woods County, but they were compara- 
tively few. 
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Mephitis hudsonica. Skunk. Common in all the territory in Marskall county 
with which I was familiar. It was a frequent visitor on the premises both of the 
Lakin farm and of our homestead, where it usually put up under, but sometimes 
in, the outbuildings. As soon as we were old enough it became the duty of my 
brother and myself to keep the premises free from such visitors, and each summer 
a number of skunks were trapped, shot or otherwise disposed of in the performance 
of this eagerly accepted duty; but not always without more or less disastrous 
consequences toour persons. Other places being closed to them, these animals 
not infrequently gained entrance into the horse or the cow stable, and from cer- 
tain retreats they found in these places it was rarely possible, as we boys operated, 
to dislodge them without exciting them to the highest degree, so that the result 
may be easily imagined. When this occurred in the cow stable we experienced 
more or less difficulty in getting the cattle to enter. The horses, on the other 
hand, when their stable was thus highly scented seemed less sensitive about it 
and, beyond a fewsuspicious snorts at first, showed no hesitancy about entering 
their stalls. 

In addition to the skunks that visited the barnyard, others were met with quite 
regularly in the thickets, along the roadsides, and, in the harvest season, in the 
grain fields where they doubtless found much food, such as insects, field mice, etc., 
as well as shelter everywhere conveniently at hand in the shocks. One of the 
commonest sites of skunk dens was the higher coulee banks, where badger holes 
were available for free occupancy and cover and food conditions all that could be 
desired. 

Taxidea taxus. Badger. The badger was common in the area of sandy loam 
northeast of Warren during the years we lived on our homestead. Although I 
knew of no farmers or others in our vicinity who made any general practice of 
destroying this animal, it did not seem to increase in numbers to any appreciable 
extent. In fact, at the time I left that section of the state I had an impression 
that the badger was less common than it had been in the previous years. 

About 1894 my brother and I dug out two young badgers from a den on the 
banks of the large coulee situated half a mile north of our homestead. They were 
about the size of muskrats. At about the same time a neighbor’s boy who lived a 
mile north of us had a badger which he had raised in captivity. This animal was 
practically as tame as a dog and followed the boy about the yard in much the same 
way. 

Badger burrows were plentiful in and about the edges of the cultivated as well 
as the fallow fields, and while they were generally considered more or less of a 
menace to horses and cattle, which often ran at large, I do not recall ever hearing 
of any broken legs due to that cause. 

A badger skin or two tacked up on the wall of a farmer’s barn was a common 
sight in the years between 1890 and 1902. The skins were used sometimes for 
mitten covers, after they had been tanned in more or less crude fashion; and also 
for various harness accessories, especially to prevent chafing. 

As definite records may be mentioned two badgers which my brother killed in 
the early summer, about 1895, on our homestead and an adult male which I 
killed on the land of our nearest neighbor to the south. 

Vulpes fulva regalis. Red Fox. The fox was common in the areas northeast of 
Warren as well as in the districts extending westward to Red river. In the latter 
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localities the animal apparently found the extensive stubble fields much to its 
liking, and in late fall and winter frequently one would be seen by a person travel- 
ing by team. Early in the winter of 1898, in the township of Vega, ten or twelve 
miles west of our homestead, I drove past a fox lying curled up in a stubble field, 
within a stone’s toss of the road. 

On our homestead and the surrounding areas foxes were frequently to be seen, 
during the winter months especially, and their tracks and other signs were numer- 
ous. On the wild land east of our homestead, foxes would sometimes be seen sit- 
ting on top of the haystacks, singly or in pairs, and occasionally a team was per- 
mitted to approach remarkably near before they retreated. The animal was 
rarely hunted by our neighboring farmers. 

Canis latrans. Coyote. This was a very common animal, particularly in the 
thicket areas northeast of Warren. In the practically treeless area of the Valley 
proper extending westward to Red river, coyotes were, so far as my personal 
observations extended, much less common. On our homestead and in all the 
immediately surrounding territory coyotes could be seen almost daily, or heard 
at nightfall, throughout the late fall and the winter. Frequently these animals 
would come into the farm yard on winter nights, and occasionaliy would approach 
quite near even during daylight hours. In the winter of 1901, on a very cold, 
moonlight night, I saw two coyotes come into the yard, apparently having designs 
on our dog, which had taken refuge on the porch and from that retreat was barking 
and snarling savagely. 

One morning in the latter part of October, 1900, I came upon two coyotes 
within about fifty yards of our stable, while they were feeding upon the carcasses 
of some of their own kind which had been partly buried at the eastern edge of the 
poplar grove on the north side of the buildings. 

Occasionally the coyotes were seenin pairs, but most oftensingly. My brother 
recalls that he saw three of the animals together one winter day, about 1894, 
just after sunset, at the eastern boundary of our homestead; and about 1898, I 
saw four moving about together, in the same locality. These are the largest 
numbers we ever saw in a “‘pack.”’ 

Despite the number of the coyotes and their near approach at times to the 
barnyard, our livestock, excepting possibly a few unnoticed chickens, never to 
my knowledge suffered from the attack of these little wolves; nor do I recall that 
any of the farmers on neighboring lands experienced any losses in thisway. All 
of them had young stock of various kinds, including sheep. Our own cattle as 
well as theirs, and the sheep, were allowed to roam more or less at large and 
unattended, especially in the fall, but in no instance that I know of did any 
attacks on this stock by coyotes occur. As a consequence few of the farmers paid 
any attention to these wolves. Occasionally a farmer would shoot or trap one of 
them as an opportunity presented itself, but no systematic effort was made to- 
wards reducing their numbers. There was always a bounty of a few dollars 
(three to five) which served as an inducement for some individuals to carry a 
rifle in the winter time and watch for a chance to shoot acoyote. A farmer in the 
adjoining township killed more coyotes than did any other person I knew. He 
used three hounds, and occasionally brought in two or three specimens as the 
result of a day’s excursion. In the later ‘nineties, my brother recalls, an Iowa 
hunter carried on a coyote hunt for a few days in our township. One day he 
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brought in two of the animals in quick succession, taken in our immediate vicinity. 
He, also, hunted with dogs. The law required that the entire carcass be presented 
to the town clerk in claiming the bounty. 

During the winter months when my brother and I tramped to school in the 
village, dusk ordinarily overtook us when we were about halfway home, and at 
that hour the coyotes usually began their evening serenade in the thicket areas 
southwest of our homestead, through which we had to pass. While we were 
smaller these weird performances caused us more or less uneasiness, and when the 
animals along our route became particularly energetic in this respect my father 
would come to meet us, sometimes carrying a lighted lantern. His repeated 
assurances that the coyotes would not molest us did not always sustain us com- 
pletely. 

A curious experience with coyotes was related to me by Frank Monroe, a well 
known and highly respected farmer living in the same township, about four 
miles eastward from our homestead. The main facts briefly stated are these: 

Mr. Monroe about 1892 was returning home one night on foot from a point some 
miles east of his place when he heard coyotes begin howling rather excitedly in his 
vicinity. Soon he became aware that the animals were following him. At first 
he gave little heed to the matter, but the animals meantime had been coming 
closer and closer. As he walked rapidly on, some of them began coming in rather 
boldly behind him, and he therefore attempted to frighten them away by suddenly 
turning upon them, shouting and waving his arms. 

At this the animals would retreat hastily a short distance, but would return as 
soon as he again was on his way. He continued this procedure for a time, but it 
seemed to excite the beasts and make them bolder rather than frighten them 
away; whereupon he began to grab up handfuls of the thick prairie grass by the 
wayside and, setting fire to them, thinking the traditional fire method would have 
the desired effect, but he soon exhausted his match supply without getting rid of 
the coyotes. 

He was by now taking the matter more seriously and after each stop to frighten 
the animals off, had begun to run. These tactics he kept up until he reached a 
fence skirting the bank of the river (the Snake), and here he stopped to break off a 
rail touse asaclub. But in the meantime another pack of coyotes, which he had 
been hearing in the distance, was coming nearer. His shouts and the racket of 
the coyotes were finally heard by his oldest son, Fred, who lit a lantern and 
hastened tomeet him. The animals now disappeared in the darkness. 

This account has been corroborated recently by Fred Monroe, who at the time 
of this occurrence was about twenty years of age. 

Canis nubilus. Timber Wolf. I have no personal observations or reports indi- 
cating that the timber wolf occurred in the western part of Marshall county during 
the time we lived there; but most of the people in that section probably did not 
distinguish between the two kinds of wolves. In the more eastern parts of 
the county, the timber wolf was, however, well known to exist, and during the 
’eighties and early nineties doubtless was to be found in the more densely wooded 
areas of all of the eastern half of the county. They were plentiful also, Mr. Wood 
tells me, in the country about Red Lake until quite recent years. He furnishes 
me the following incidents from that general region. 

Ernest L. Brown was hunting and trapping in the territory around Thief Lake 
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in the nineties, and one day had shot a deer, which he hung up on the spot, intend- 
ing to return for it the next day. When he arrived he found that the carcass had 
been pulled down and much of it devoured by what he judged from the tracks to 
have been alone wolf. Distributing some poisoned bait about the carcass, which 
he left untouched, he came back the next day and found a very large timber wolf 
lying dead near by. 

About the same year, at a logging camp near Red Lake, Mr. Wood saw the 
carcass of a large buck that had been killed by timber wolves. The dead animal 
lay in the sleigh tracks within about fifty feet of the door of the camp horse stable 
and had been killed just before the teamsters came out to feed their horses at 
about four o’clock in the morning. 

In the country about Baudette, according to Gjelhaug, Borg and Olson, the 
timber wolf was still found in 1923 but was no longer common. 

Lynx canadensis. Canada Lynx. According to Mr. Wood, a Canada lynx was 
killed about six miles southwest of Warren, in 1884. This is the only report con- 
cerning this species which I have for that general area. 

In the territory around Red Lake, says Mr. Wood, lynxes were common; and 
one was seen in more recent years near his place on the Red Lake river, about eight 
miles east of Thief River Falls. 

Lynx rufus. WildCat. Iknowofno reports of the wild cat for the northwestern 
section during the time that we lived there. Mr. Wood tells me that he personally 
had never seen or heard of a wild cat in that territory, and that while his intimate 
friend, Ernest L. Brown, obtained many lynx skins from the Indians at Lake of the 
Woods, there were never any wild cat skins amongthem. It appears, however, 
that the range of the wild cat has been extended northward into some of the more 
eastern parts of this northwestern section in later years. 

Marmota monax canadensis. Woodchuck. I never saw a woodchuck in the 
territory about Warren, and never heard of anyone else who had seen one. Pres- 
ent reference is therefore to points farther east. Mr. Wood informs me that 
woodchucks were common on his farm east of Thief River Falls, Pennington 
county. In certain parts of Itasca and Koochiching counties I saw numeroue 
woodchucks along the water courses my brother and I followed in 1905. Along 
the banks of the Big Fork river, especially, but also in other places where home- 
steaders had planted small vegetable gardens, numbers of the animals were to be 
seen in the late afternoons and evenings as we paddled silently by in our canoe. 
The owners were, practically without exception, absent for the summer months, 
and the little cleared patches of ground representing their gardens seemed to be 
mustering places for all the woodchuck population of the immediately surrounding 
forest. The planted vegetables that were making a brave struggle for survival, 
while appearing to have suffered somewhat from the visits of other animals also, 
such as deer and moose, had evidently not been the chief object of interest to the 
woodchucks or they would have been completely destroyed. It seemed to be 
rather as a play ground that these rodents found the little clearings to their liking. 

Citellus tridecemlineatus. Striped Ground Squirrel. This animal, which was 
always called the ‘‘striped gopher’’ in that section, was abundant in many locali- 
ties around Warren. In most short grass localities such as pastures, along the 
edges of fields, and the banks of coulees, the striped gopher was much in evidence 
throughout the early summer. On the wild prairie land eastward from our home- 
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stead these rodents also occurred, but were not so easily noticed until the slough 
grass had been cut. However, the cultivated areas contained relatively the 
densest populations. 

Citellus franklinii. Gray Ground Squirrel. This was the “gray gopher;’’ it 
was found in many of the same localities as the striped form, but was less 
plentiful. On our homestead it was of rather common occurrence along the 
banks of the coulee and along the margins of the fields, where tall weeds, grass or 
scattered shrubbery formed suitable habitats. Deserted burrows of the pocket 
gopher were frequent dwelling places of the gray gopher as well as of the 
striped form, but it also made use of the many badger holes that were generally 
available. While more often living near the edges of the fields, these ground 
squirrels would also be found now and then living in the central part of a grain- 
field, where we would discover them during the harvest season. One fall, about 
September first, while shocking wheat, I observed one of these ground squirrels 
which had been disturbed by the passing binder, carrying a young one about, 
evidently in search of safer quarters. The young one had wrapped itself partly 
around its mother’s neck and formed a compact bundle, securely held in place by 
the parent’s teeth. Once, coming within a few feet of where I had seated myself 
on a bundle to observe her movements, the mother gopher stopped to scrutinize 
me, releasing her tooth hold on the young one and holding it in her forepaws in a 
strikingly human fashion as she squatted on her haunches. 

Tamias striatus griseus. Chipmunk. The chipmunk was common along both 
the Snake and the Red rivers. All too frequently it fell a victim to our boyish 
pranks. 

Sciurus hudsonicus. Red Squirrel. The red squirrel likewise was common 
along the Snake and the Red rivers. While plentiful in the hardwoods along the 
Snake, it rarely was seen in the poplar and brush thickets sometimes found but a 
few hundred feet away, oneither side. It was an event of unusual interest, there- 
fore, when one summer day, about 1895, my brother discovered a red squirrel in 
the poplar grove sheltering our homestead buildings, two and a half miles distant 
from the river woods. 

Glaucomys sabrinus. Northern Flying Squirrel. The flying squirrel doubtless 
existed in the Red river woods (where it is now, according to Bailey,! represented 
by the subspecies canescens), but I have not been able to recall any definite facts 
in this regard, nor as to its possible occurrence in the woods along the Snake. 
For a point farther east Mr. Wood has informed me that on his farm on the Red 
Lake river, east of Thief River Falls, in more recent years there were two nests or 
families of flying squirrels (probably subspecies sabrinus), one in the timber 
along the river upstream from his buildings, the other in his threshing machine 
shed situated in a grove downstream from the buildings. A few of these flying 
squirrels were killed and identification-made certain. 

Geomys bursarius. Pocket Gopher. My recollections regarding this species 
refer particularly to our homestead and other territory northeast of Warren, 
beginning about 1890. 

As the wild land northeast of Warren gradually was broken up and sown to 
small grains, the pocket gopher slowly invaded these fields, and on our own land 
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it became an interesting pastime (accompanied by strong parental encourage- 
ment) with us boys to trap the animals at every opportunity. Most of our efforts 
were at first limited to ground immediately surrounding the farm buildings, par- 
ticularly the garden patch and the potato field. Later, as the earth mounds or 
‘gopher piles’ made their appearance with increasing frequency we extended our 
operations to any part of our land where the animals were found to be working. 
As a consequence we never suffered any damage from the pocket gopher that could 
in any sense of the word be called serious; but it was during the season when the 
grain was in the shock that such possibility came to our attention. Nowand then 
a shock would be found into which the gopher had tunneled from below, had cut 
off nearly every head of grain from the interior bundles (wheat usually) and had 
stored its harvest in its underground chambers. The caps and other exterior 
bundles of the shock were genera!ly left untouched, at least in their outermost 
parts, so that it was only upon thrusting the pitchfork into a bundle, or upon 
removing it, that one discovered that the interior of the shock was nothing but a 
mound of moist earth, in which the headless bundles stood firmly implanted. 

Aside from ourselves I knew of no farmers in the territory about us who made 
any practice of checking the increase of the pocket gophers. Any losses that were 
incurred by their activities were accepted as a matter of course. Such losses, 
however, in the areas with which I was familiar, were quite insignificant in com- 
parison with the yearly losses from other sources, such as adverse weather con- 
ditions, shelling out, the Hessian fly, lodging, and hailstorms, and consequently 
seemed trivial to the farmer. 

Castor canadensis. Beaver. Within the last seven or eight years or less I saw 
an article in the Warren Register to the effect that beavers had appeared in that 
section of the state, at some point south or southeast of Warren, I believe, after a 
long period of years during which it had been unknown in that territory. 

On the before mentioned canoe trip through the north central part of the state 
in 1905, I noted evidence of beaver at one point on the Big Fork river; and also on 
the Rapid river, in what is now Lake of the Woods county. In the latter locality 
we found a beaver dam in fresh repair, near which were two large cottonwood 
trees that had been partly severed by the animals. There were also more or less 
other fresh signs of their presence. At that time the beaver was quite generally 
supposed to have been exterminated in that part of Minnesota if not in the entire 
state. 

Microtus sp. Meadow Mouse. Meadow mice were common in the cultivated as 
well as in the wild prairie areas. In the haying season we saw many in and about 
the sloughs and the coulees, and also in the grainfields, especially after the grain 
was in the shock. In the winter months they were met with in and around the 
straw piles. These large straw piles or “‘stacks’’ were chosen resting places of 
the snowy owl, a common winter sojourner, and few were the cold, clear winter 
mornings when one of these owls could not be seen perched upon the highest point 
of astraw stack. Perhaps meadow mice were the attraction which brought them 
there. 

One harvest season, about 1896, the meadow mice were unusually abundant in 
a barley field on our homestead. The season was a very rainy one and it was 
necessary for us to spread out the shocks to dry to prevent the grain from sprout- 
ing. One day we noticed that practically every barley shock contained a number 
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of field mice. I decided to kill as many of these mice as I could and in the space of 
about two hours killed 86 by actual count. As I had only a stick with which to 
strike them down as we pulled the shocks apart, many of the mice escaped. 

Ondatra zibethica. Muskrat. My personal acquaintance with the muskrat 
was restricted mainly to the area about our homestead, though the species doubt- 
iess was common in many localities along Snake river and other places. In 
certain parts of the larger coulees, there were year round pools of water sur- 
rounded with rank growths of marsh vegetation, and in such places little colonies 
of muskrats were usually to be found. 

One fall in “he late nineties I discovered an adult muskrat hiding under the 
hay in a manger in the cowstable. We knew of no place from which it might have 
come except the large coulee half a mile to the north. My brother recalls that one 
fall he found a muskrat hiding in a wheat shock near the southwestern corner of 
our homestead. 

Along Red river the muskrats were very plentiful in places. On the land of 
Andreas Tonderum, in Big Woods township, was a certain pond where my brother 
had especially favorable opportunities to observe these animals. In the fall, 
before the pond was completely frozen over, the muskrats would come out on the 
ice in such numbers that the surface seemed to be covered with them. 

Zapus hudsonius. Jumping Mouse. This species was common in many areas 
northeast of Warren. Every summer, during the haying season especially, I 
would see a number of these little mice. I noted them most frequently in the dry 
sloughs and coulees on our homestead, and on the prairie land where much of our 
having was done. 

Frequently, too, jumping mice got into our wells along with other mice, toads 
and salamanders. 

Erethizon dorsatum. Porcupine. My wife tells me that about the middle of 
September, 1910, a porcupine appeared in the village of Warren, where it was dis- 
covered one morning in a tree in the yard of Mr. A. P. Frank, a well known resident 
of Warren for many years. Mr. Wood informs me that in the year of the great Pitt 
or Baudette fire (1910) he killed a porcupine on the prairie east of Thief River 
Falls. In its digestive tract was ‘‘a mass of tapeworms.’’ Mr. Wood was of the 
opinion that this porcupine had been driven out of the woods by the fire and had 
continued its aimless wonderings. 

Lepus americanus phaeonotus. Snowshoe Rabbit. The snowshoe rabbit was 
abundant on our homestead and in all the brush country east and northeast of 
Warren. My brother found the species common also along Red river; but there 
may be a question whether it was the same subspecies, since Bailey? found speci- 
mens from Grafton, N. D., to be nearer to the typical subspecies (americanus). 

The numerous poplar-willow thickets and groves with their tangle of ground 
cover formed ideal habitats for the snowshoe rabbit, and hunting had no appre- 
ciable effect on its numbers, in our own territory. 

In the winter of 1897, as nearly as I can place the year, the snowshoe rabbits in 
an area immediately adjacent to our homestead were more numerous than I had 
ever before seen them, there or elsewhere. Late one afternoon during that winter 
I went out to secure one for a high school physiology class in the village, and was 
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448 JOURNAL OF MAMMALOGY 


immediately impressed by the unusual number of rabbits in the edge of our neigh- 
bor’s thicket. As I pushed a little farther into this thicket their numbers seemed 
to increase, the animals darting in all directions; without moving from my tracks 
I counted fifteen in sight at the same time. The whole grove seemed alive with 
them. Notlong thereafter the population in the particular thicket referred to had 
become practically normal again. 

Lepus townsendii campanius. Jack Rabbit. Common in all the areas around 
Warren, and westward to the Red river, the limit of my personal observations. It 
was confined almost wholly to the cultivated lands, extending its local range as 
the wild land was gradually cleared and broken up into fields. The species was 
still common when I left the section in 1902, and reports received later indicated 
that its status was apparently not much changed, as late as 1919, at least. 

I have no recollection of the jack rabbit for the period during which we lived on 
the Lakin farm, and the species evidently came in gradually and more or less 
unnoticed from the larger cultivated areas to the west and south of us. 

While the jack rabbit was usually found in or along the margins of the grain 
fields, both in winter and in summer, little was seen of it in the summer months 
after the grain had reached a few inches in height. Occasionally, however, when 
the young had become of sufficient size, little family groups might be seen feeding 
and moving about leisurely in the distant parts of some green field, their forms 
barely visible above the top of the grain. I knew of no one who hunted the jack 
rabbits because of any damage they might have been thought to do. In fact I 
never in that section heard any one complain of any damage to crops from that 
source. 

During the winter months jack rabbit hunting was one of the favorite sports of 
the farmers’ boys in our district, though inroads on the species by this agency 
were negligible. 

A very limited but regularly sought feeding ground of the jack rabbits living 
closer to our homestead buildings was our garden patch, where cabbage stalks, 
leaves and a variety of other vegetable remains were soon discovered by the 
animals on their nightly foraging excursions. The number of these jack rabbits 
present at any one time was never, so far as I can recall, more than three or four 
at most. 

In hunting the jack rabbit, although it was frequently shot from the sleigh 
when we were hauling wood or hay, for example, the practice was generally to go 
on foot or on skis. An especially favorable time for locating the animals, 
as we hunted, was just after a blizzard. Soon after sunrise on the morning 
following the first night after such a blizzard had died down, the lying-up places 
of the jack rabbit could be seen at a considerable distance as the horizontal sun- 
beams fell upon the little heap of snow that had been excavated by the animal in 
making itsform. In this form the rabbit sometimes lay so that the topmost part 
of its head and back, its eyes and the edges of its flattened, black tipped ears were 
all that could be seen, even after one had approached within a few yards of the 
animal. At other times it might lie several inches below the surface and could not 
be seen until it suddenly darted out almost from under one’s feet. One of the best 
situations in which to find the jack rabbit was in the great billowy snow drifts 
piled along the weedy edges of fields. 

A characteristic of the jack rabbit which we early learned to take advantage of 
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was its habit of returning to the same form every day, if it was not disturbed while 
lying init. Having once been frightened from its bed it would not return to the 
same spot. 

One spring a dog we owned, which was much given to chasing rabbits, started 
a jack rabbit in a newly sown field bordering the north bank of the coulee on our 
homestead. I was watching the chase, and when the animals had run about half 
a mile I saw the jack exhibiting signs of distress. It began running in circles, and 
the dog was gaining distance. The circles became rapidly smaller, when suddenly 
the rabbit disappeared into the earth. The dog, quite exhausted, lay down. As 
the chase had ended quite near me I hastened to the spot and found that the rabbit 
had entered a shallow badger hole. I quickly drew it forth, but it was dead. It 
proved to be a pregnant female, and on cutting it open I found the young, four in 
number as I recall, at approximately half term. The teeth of the dog had not 
touched the animal; it had simply been run to death.* 

In the early spring, when the snow was largely gone from the plowed fields, 
the white, strikingly conspicuous form of the jack rabbit was frequently to be 
seen lying in its bed on a large patch of black ground, and visible at long distances, 
when only a few rods away, at the weedy margin of the field, there still lay con- 
siderable drifts of snow offering a background of concealment theoretically of the 
kind it should have selected. Few such self advertising individuals escaped our 
bag. 

Cervus canadensis. Elk. I personally never saw any wild elk in Northwestern 
Minnesota. However, when we first came to live on our homestead, in 1890, I 
saw many elk antlers which farmers had picked up here and there, on or in the 
vicinity of their lands, and had placed around fiower beds or in other situations 
about their yards for ornamental purposes. 

Warren E. Wood informs me that he hunted elk in the eastern part of Marshall 
county and in Kittson county in 1884and some yearslater. By the early ’nineties 
these animals were practically all gone from that territory. They were still to be 
found, however, some years later in the vicinity of Lake of the Woods. With 
regard to some elk hunting experiences of Mr. Wood, I will quote him as follows: 

“T shot a spike horn bull elk in northeastern Marshall county, in or near 
Lincoln township. There were two cows and two calves or yearlings in the band. 
We got one cow and the bull. I have followed the trail of bands of elk in that 
country that made a good path through 18 inches of snow. They numbered not 
less than 20. That waslate December, about 1887. I was told that by March the 
bands were bunched together and would contain as many as 50. The locality was 
from the most western sand ridges [beach of Glacial Lake Agassiz], east some 20 
miles to the beginning of jackpine and muskegs, with tamarack, and north and 
south through Marshall and all of Kittson counties. Ray Palmer and I went into 
camp with a bunch of Indians in the Roseau swamp country—that was eastern 
Kittson county—at about 3 p.m. one June afternoon. By sundown one Indian had 
killed 3 elk. They had Hudson Bay guns. These were just the old musket. 
They cut off a piece of lead from a small bar and with camp ax hammered it till it 
would slip up and down the barrel without sticking. That, with powder and a 





3 See also Johnson, Journ. Mamm., vol. 6, pp. 245-246, for account of a swimming 
jack rabbit. 








450 JOURNAL OF MAMMALOGY 


wad of gunny sack and a cap fixed them up. You will know about how close to 
the game they had to be tokillit. Thecountry was park-like. This was in 1885.’' 

Odocoileus virginianus borealis. White-tailed Deer. Personally I never saw 
any deer in the vicinity of Warren. However, about 1897 I found a well preserved 
antler of an adult buck in a poplar grove situated about a hundred yards southeast 
of our house on the homestead. I also saw from time to time antlers that had 
been picked up by others in the areas northeast of Warren. In the ’eighties 
according to Mr. Wood, deer were occasionally seen on the land of the old Wood- 
ward farm. 

In the eastern part of Marshall county deer were common and were here regu- 
larly hunted by the village sportsmen, up to about the time I left this section. 
But even at the present time,I am informed by Charles Turnlund, living in the 
eastern part of McCrea township, stray deer are occasionally seen in his vicinity. 

Alces americanus. Moose. About 1897, as near as I can recall, my uncle, 
Alfred Horgen, saw a stray moose which ran through his pasture, ebout 7 miles 
northeast of Warren. The animal ran past his herd of cattle, clearing the fence 
with ease, and continued on its way. Such occasional strays are not unheard of 
even in very recent years, for Mr. Turnlund further informs me in his letter of 
Dec. 6, 1929, that three years ago one of his neighbors saw a large moose somewhat 
farther east, but in the same township. 

In the spring of 1905, Mr. Woods tells me, a bull moose swam across Red Lake 
river on his farm about eight miles east of Thief River Falls, Pennington county. 
This was the last moose he saw in that vicinity. 

Moose were hunted in northeastern Marshall county until about 1905-6. Ona 
visit to Thief Lake in the fall of 1909 I learned that few moose then remained in 
this immediate territory. One of the sons of the family with whom I stayed had 
shot more than forty moose in that vicinity in preceding years. So long as moose 
were fairly common in northeastern Marshall, and southeastern Kittson (or what 
later became Roseau) counties, these were the districts where the Warren hunters 
usually sought this game. 

In the museum of the University of Kansas are a number of specimens of Minne- 
sota moose obtained in 1890 and 1891 by the late L. L. Dyche. Some of these 
specimens were taken near Lake of the Woods, others near Thief Lake. Mr. 
Wood, with whom Mr. Dyche made his headquarters, and who hauled the Thief 
Lake specimens to the railroad, informs me that these particular specimens were 
shot by Ernest L. Brown, Dyche’s guide on this trip, on Moose Creek, which 
enters Thief Lake on the east shore. At that time, says Mr. Wood, this creek was 
bordered, near the lake, by a marsh about half a mile wide. On the north side of 
this marsh was a tamarack swamp, while on the south side the tree growth con- 
sisted of a mixture of aspen, birch, ete. Mr. Wood visited this locality again in 
1921, and he tells me that conditions had been so changed by drainage, clearing of 
land and farming activities generally that he was unable to identify the locality 
where the moose were killed years before. 

Rangifer caribou caribou. Woodland Caribou. Until thelate’nineties, accord- 
ing to Mr. Wood, caribou were common in the territory south of Lake of the 
Woods, and as far eastward as Red Lake and beyond. In the winter of 1895 he 
had a logging camp on Tamarack river, entering Upper Red Lake on the east 
shore. The caribou at that time, he tells me, “came south in large droves, follow- 
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ing the marshes, during the winter. . . . We bought sleighloads of moose and 
caribou meat from two trappers located about 15 miles from us, and some 25 miles 
northeast of Upper Red Lake, in the Big Fork river country. Wesent teams after 
it and gave them three cents a pound for the meat. The caribou meat, however, 
we did not fancy. It had a rank taste of peat or moss, and we had difficulty in 
getting some of the men to eatit. The trappers told me that one drove of caribou 
of at least 500 head went through near their camp.” 

These trappers worked for Mr. Wood during the log drive in the spring. They 
were of the opinion that the caribou came down from the north during late Janu- 
ary and early February, following the muskegs and traveling in bands numbering 
from 25 to 100 head, with occasional larger ones like that above mentioned. 

A number of caribou specimens from Minnesota are mounted in the Museum of 
the University of Kansas. As in the case of the moose, these caribou also, accord- 
ing to Mr. Wood and the records of the Kansas Museum, were secured for the late 
L. L. Dyche by Ernest L. Brown. They were shot in the northern part of Lake of 
the Woods County. Mr. C. D. Bunker, Assistant Curator in charge of the mam- 
mal collection at Kansas University, has kindly furnished me the date from the 
Museum’s records as March, 1891, when these caribou specimens were taken. 

About 1908 I learned from a friend that a band of caribou was then living in a 
certain muskeg area north of Red Lake, and that the animals remained there the 
year round. In 1912 these caribou were apparently still in the locality, but be- 
tween the Indians and the white settlers of the adjoining territory their con- 
tinued existence was considered to be but a matter of a few more years. 

Antilocapra americana. Pronghorned Antelope. Records or reports of the 
pronghorn within the boundaries of Minnesota in past years are few. For that 
reason the following report seems worthy of mention. Ihave this statement from 
Warren E. Wood, who got the report direct from the men who saw the animals. 

Mr. Wood’s first night in the Red River Valley was spent on what was for many 
years, and perhaps still is, known as the Keystone Farm, about 8 miles west of the 
present village of Euclid, in northern Polk county, and about 18 miles south of 
Warren. An uncle of Mr. Wood’s, also named Warren, was then the manager of 
this farm. On the day of Mr. Wood’s arrival two of the owners of the farm 
returned after dark from an all-day trip to the junction of the Red Lake river 
with the Red, there being at that time, according to Mr. Wood, no city of Grand 
Forks, and very few settlers in that direction. These two men reported that 
they had seen ‘‘a bunch of antelope”’ on their trip that day. The date was about 
July 1, 1881. 

The men who reported this observation could have had no reason to deceive, 
and neither is there any reason to think that they did not know the animal when 
they saw it; therefore this report would appear to be entirely authentic. 

Bison bison. Buffalo. Remains of the buffalo in the form of skulls and other 
bones, and even horn sheaths, were to be found generally distributed over the wild 
prairie lands east, northeast and north of Warren. Various remains were fre- 
quently unearthed in the plowed fields; and in one of our own fields where such 
remains were turned up I found a perfect arrow head and a stone mallet, which 
may well have had some past association with the buffalo bones in question. 

My brother reminds me that when we first came to live on our homestead, in 
1889, there were many bison remains, including skulls, parts of skulls and other 
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bones, lying partly imbedded in the ground, scattered over the prairie land 
extending eastward from our shanty. Also on the sections immediately to the 
east of our quarter, where we put up our hay, various skeletal parts were en- 
countered at times by the mower. On these areas, too, were to be found certain 
old signs of buffalo days such as traces of former trails and of wallows. 

On our homestead, at the edge of a small slough I found, about 1896, a buffalo 
skeleton that was practically complete, except for the skull, which was lacking. 
A few rods to the south, within our pasture area, lay two large buffalo skulls, and 
one of these possibly belonged to the skeleton in question. 

My father related to me that one day in the spring of 1881, while he was em- 
ployed on the old Woodward farm, before mentioned, and was breaking new land 
at some distance from the buildings, he saw a small herd of buffalo which hap- 
pened to come rather close to where he was working. The animals apparently 
were following some accustomed route. The sloughs at that season contained 
considerable water, and my father described the buffalo as taking fright at the 
sight, or wind, of the men and rushing through the water at a remarkable pace, 
surrounded byacloud ofspray. So faras I have been able to learn these were the 
last buffalo seen in the territory around Warren. 

With respect to what was probably the last buffalo killed in the vicinity of 
Warren, I am indebted to Mr. Wood for the following account. 

“Charles Wentzel, who squatted on land just below where Warren is, before 
the land was surveyed and before the Great Northern railroad (Crookston-Winni- 
peg line] was built, and who was a trapper all through that country for some years 
before, claimed to have killed a buffalo just west of Warren in 1878, and I have no 
doubt that he did.”’ 

As regards points farther east, Mr. Wood informs me that he has found buffalo 
remains on his land bordering Red Lake river, eight miles east of Thief River 
Falls, in Pennington county. And from Henry Buring, in a letter of Feb. 23, 
1923, I have the following note: ‘‘About 8 or 9 years ago, the Great Northern 
Railway was putting in a new bridge on the outskirts of Cass Lake, Cass county. 
In digging in the creek bed the men found six or seven well-preserved buffalo 
skulls with horns. So we must have had them in the timber country here also. 
Other bones besides the skulls were there, too. The animals probably got 
mired.” 


Roosevelt Wild Life Station, New York 
State College of Forestry, Syracuse. 
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SIX NEW RACCOONS OF THE PROCYON LOTOR GROUP 


By E. W. Newtson anp E. A. GoLpMAN 


The raccoons of the Procyon lotor group, with a transcontinental 
range from southern Canada to Panama, and including several distant 
islands, are among the most familiar and characteristic of American 
mammals. More than 20 species and subspecies have already been 
described, but the distribution areas and relationships of the forms have 
hitherto been very imperfectly known. Pending the completion and 
issuance of a comprehensive treatment of the group, undertaken by the 
authors, it seems desirable to publish descriptions of additional forms 
that appear to warrant recognition. 

In determining relationships and tracing the distribution areas of 
subspecies inhabiting the eastern United States it becomes necessary, 
for precision, to fix the type locality of Ursus lotor Linné. This species 
was assigned to “Habitat in Americae maritimis.’’ Linné’s short de- 
scription apparently is based largely upon the accounts of the animal 
by Peter Kalm, as he observed it in Pennsylvania and New Jersey, and 
the type region is currently regarded as eastern United States. Kalm 
(Travels into North America [English edition], Vol. 1, 1772, pp. 76, 360) 
records the species from Germantown and Philadelphia, and from the 
village of Raccoon, New Jersey, which according to the translator was 
considered ‘‘a place which is properly its native country.” The village 
of Raccoon of Kalm’s time, at or near the present town of Swedesboro, 
Gloucester County, New Jersey, is selected by us as the type locality 
of Ursus lotor Linné. 

For the use of material generously loaned to supplement the large 
collections in the U. S. National Museum our thanks are due to Dr. 
Thomas Barbour, Museum of Comparative Zoology, to H. E. Anthony, 
American Museum of Natural History, to 8. C. Simms, and Dr. Wil- 
fred H. Osgood, Field Museum of Natural History; to J. D. Figgins, 
Colorado Museum of Natural History, and to Francis Kermode and W. 
A. Newcombe, Provincial Museum, Victoria, British Columbia. 


DESCRIPTIONS OF NEW SPECIES AND SUBSPECIES 


Procyon gloveralleni, sp. nov. Barbados Raccoon 


Type.—From island of Barbados, Lesser Antilles, West Indies. No. 18591, 
male young (permanent premolars not quite fully in place), Museum of Compara- 
tive Zoology, collected by Sir Francis Watts, 1920. 








454 JOURNAL OF MAMMALOGY 


Distribution.—Known only from the island of Barbados. 

General characters.—A small, dark species, with a short, delicately formed 
skull and remarkably heavy dentition. Similar in color to Procyon minor, of 
Guadeloupe Island, Lesser Antilles, but sides of body and limbs darker, owing to 
more numerous black-tipped hairs (black-tipped hairs thinning out and sides of 
body and limbs more grayish in minor); cranial characters, especially the much 
heavier dentition, distinctive. Contrasting with P. maynardi, of New Provi- 
dence Island, Bahamas, in darker general color and widely diffrent skull. 

Color.—Type.—Upper parts in general near light ochraceous buff (Ridgway, 
1912), most intense on nape and shoulders, rather heavily overlaid with black, 
becoming lighter buff, less obscured by black on sides of body and limbs; top of 
head buffy gray, mixed with black; face with solid black mask and usual white 
markings; the upper surface of muzzle black to nose; sides of muzzle, lips and 
chin white; under parts thinly overlaid with buffy grayish; throat patch brownish 
black, thinly overlapped by ochraceous buffy hairs, here reversed forward as 
usual in the group; ears buffy grayish with black patches at posterior base; ankles 
dusky all around; feet soiled buffy whitish; tail with four narrow black rings and a 
black tip alternating with light ochraceous buffy rings, the subterminal black 
ring and tip nearly coalescent. 

Skull.—Similar in general to that of P. minor, but shorter, more delicate in 
structure; braincase narrower, more evenly rounded; frontal region relatively 
broader and flatter; zygomata more slender; palatal shelf narrower; dentition very 
much heavier throughout, the individual teeth very similar in sculpture, but 
crown of upper carnassial longer than broad, a condition unusual in the group. 
Compared with that of P. maynardi the skull differs in about the same characters 
as from minor, except that the palatal shelf is decidedly broader. 

Measurements.—Type.—Hind foot (dry skin, c.u.) 89 mm. Skull (type): 
Greatest length, 94; condylobasal length, 89.2; zygomatic breadth, 53.4; inter- 
orbital breadth, 18.7; least width of palatal shelf (between last molars and inter- 
pterygoid fossa), 13.6; upper toothrow, exclusive of incisors (alveoli), 37; upper 
carnassial, crown length, 9.8, crown width, 9. 

Remarks.—Dr. Glover M. Allen (Mammals of the West Indies, Bull. Mus. 
Comp. Zool., vol. 54, no. 6, 1911, p. 221) recorded the occurrence of raccoons in 
Barbados and referred to Griffith Hughes (The Natural History of Barbados, 
1750, p. 66) who, writing in the middle of the 18th century, mentioned a law of the 
island providing a bounty for destruction. In the absence of specimens for study 
the animal was tentatively referred by Allen to ‘‘Procyon ? cancrivorus G. Cuvier.’’ 
Subsequent efforts by him to obtain representatives resulted in the collection, in 
1920, of the young individual here made the type of a new species bearing his name. 

The type specimen was so young that tlie permanent premolars and canines, 
while well advanced, are not in full functional position. The first premolars, 
both deciduous and permanent, are absent in both jaws, an abnormality observed 
elsewhere only in the large-toothed form inhabiting Saint Simon Island, Georgia. 
There is no evidence of any abnormal shortening of the skull. While such scanty 
material affords an unsatisfactory basis for a new species, comparisons with speci- 
mens of other forms of similar age indicates no very close relationship to any of 
them. The general form of the skull, especially the reduction of the postorbital 
processes of the frontals, shows alliance to other West Indian and Florida raccoons 
rather than to those of the Middle American mainland. 
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Procyon lotor hirtus, subsp. nov. Upper Mississippi Valley 
Raccoon 


Type.—From Elk River, Sherburne County, Minnesota, No. 187926, male adult, 
U.S. National Museum (Merriam collection), collected by Vernon Bailey, March 
4,1886. Original No. 161. 

Distribution.—Upper Mississippi and Missouri River drainage areas from the 
eastern slopes of the Rocky Mountains east to Lake Michigan, and from southern 
Manitoba south to Oklahoma. 

General characters.—A large, dark subspecies, with long, full, soft pelage, 
usually suffused with ochraceous buff; skull with high, narrow frontal region, and 
weak or obsolescent postorbital processes. Similar to Procyon lotor lotor of the 
eastern United States, but much larger; pelage longer and usually more suffused 
with ochraceous buff. Size about as in Procyon lotor fuscipes of Texas, but color 
darker, the pelage much longer and denser, more suffused with buff instead of 
grayish, the light subapical zone of hairs over upper parts less extensive and per- 
mitting the under color to show through; skull differing in slight details. 


Color.—Type: Upperparts light ochraceous buff, becoming nearer ochraceous 
buff on nape and across the shoulders, rather heavily overlaid with black; top of 
head mixed gray and brownish black, giving a grizzled effect; face with white 
markings and black mask usual in the group, becoming brownish along median 
line; underparts in general thinly overlaid with light ochraceous buffy hairs only 
partially concealing the dense brownish under fur; throat patch brownish black; 
ears creamy white, with black patches at posterior base; limbs similar to under 
parts, becoming whitish on feet, but dusky markings present near heels extending 
down about half way over median portion of metatarsus; tail with the usual 
annulations and black tip, the light rings ochraceous buff, and the narrower dark 
rings (five in this specimen, varying from four to six in others), consisting of black- 
tipped hairs concealing underlying buff; dark rings less conspicuous and light 
rings assuming a lighter tone on under side. 

Skull.—Very similar to that of P. l. lotor in general form, but much larger, more 
massive; braincase usually more tapering anteriorly, the sides of frontals diag- 
onally below and behind postorbital processes less deeply indented or constricted; 
postorbital processes of frontals weakly developed, or obsolescent, as in lotor. 
About the same in size and most important details as P. 1. fuscipes, but inter- 
orbital and postorbital regions usually narrower; frontal area similarly high, but 
usually less flattened, with a narrower, more distinct, V-shaped, median depres- 
sion. 

Measurements.—An adult male from Fargo, North Dakota: Total length, 880 
mm.; tail vertebrae, 265; hind foot (c.u.), 125. Skull (type): Greatest length, 
127.1; condylobasal length, 122.2; zygomatic breadth, 80.5; interorbital breadth, 
25.8; least width of palatal shelf (between last molars and interpterygoid fossa), 
15.8; upper toothrow, exclusive of incisors (alveoli), 45.8; upper carnassial, crown 
length, 8.8, crown width, 9. 

Remarks.—The raccoon of the upper part of the Mississippi Valley is readily 
distinguished by much larger size, especially the skulls, from its eastern relative, 
P. 1. lotor. It is less easily separated from P. l. fuscipes, of Texas, which is of 
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about the same size, but typical specimens differ in color and cranial details as 
pointed out. Intergradation is evident, but in the sum of characters presented 
these widely ranging forms are quite distinct. P.1. hirtus is based upon the study 
and comparison with related subspecies, of over fifty specimens from the distribu- 
tion area outlined. 


Procyon lotor varius, subsp. nov. Alabama Raccoon 


Type.—From Castleberry, Conecuh County, Alabama, No. 158246, female 
adult, U. S. National Museum (Biological Survey collection), collected by A. H. 
Howell, October 10, 1908. Original No. 1359. 

Distribution.—Western Kentucky, Tennessee, western North Carolina, Mis- 
sissippi, Alabama, and western Georgia. 

General characters.—A small subspecies most closely resembling Procyon lotor 
lotor, but smaller, usually paler, pelage much shorter, and skull differing in detail. 
Differing from P. l. elucus in paler color, rather decidedly smaller size, and in 
cranial features. Similar to P. 1. fuscipes in color, but much smaller, with a differ- 
ent skull. 

Color.—Type: Upper parts in general light buffy grayish, with a light ochra- 
ceous buffy suffusion along median dorsal area, becoming more intense on nape and 
shoulders, thinly overlaid with black; sides clearer gray, the black-tipped hairs of 
dorsum thinning out; top of head mixed brownish black and gray; facial mask 
brownish black, becoming rusty brownish on median line between eyes, and ochra- 
ceous buffy on upper surface of muzzle; sides of muzzle, lips, and chin white; 
underparts in general thinly overlaid with buffy grayish; throat patch brownish 
black; ears grayish with small black patches at posterior base; limbs grayish, 
becoming whitish on feet; tail above with five black rings and a black tip, alter- 
nating with light ochraceous buffy rings, the dark rings becoming buffy and less 
distinct below (varying to six rings, more clearly defined below in other speci- 
mens). 

Skull.—Small and slender with weak or obsolescent postorbital processes of 
frontals; very similar to that of P. l. lotor, but smaller and more delicate in struc- 
ture; jugal narrower; sides of frontals diagonally behind and below postorbital 
processes usually less deeply indented or laterally constricted; canine—molari- 
form toothrow shorter; posterior upper premolar and upper carnassial usually 
distinctly smaller; very similar to that of P. l. elucus in general form, but rather 
decidedly smaller; braincase narrower, frontal region flatter, less ‘‘humped.’”’ 
Compared with that of P. 1. fuscipes the skull is much smaller, more slender, with 
narrower frontal region, and postorbital processes of frontals (not very prominent 
in fuscipes) less developed. 

Measurements.—Type: Total length, 720 mm.; tail vertebrae, 218; hind foot 
(c.u.), 103. Anadult male from Hurricane, Alabama, 772; 258,109. Skull (type): 
Greatest length, 104.8; condylobasal length, 98.6; zygomatic breadth, 64.4; inter- 
orbital breadth, 22.5; least width of palatal shelf (between last molars and inter- 
pterygoid fossa), 14.6; upper toothrow, exclusive of incisors (alveoli), 39.8; upper 
carnassial, crown length, 7.8, crown width, 7.9. 

Remarks.—The Alabama raccoon agrees more closely in combination of char- 
acters with typical lotor than with any of the other known subspecies, although its 
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distribution area constitutes a wedge, separating the ranges of elucus, fuscipes, 
and other forms of the southeastern United States. Intergradation with these 
forms is evident but the lines of demarcation between them appear to be fairly 
sharply drawn. Thirty-seven specimens from 16 localities in the states mentioned 
have been examined. 


Procyon lotor litoreus, subsp. nov. Saint Simon Island Raccoon 


Type.—From Saint Simon Island, Glynn County, Georgia. No. 2450, adult 
(probably male), skull only, U. S. National Museum; collected by L. M. Wilson; 
entered in museum catalogue, August 7, 1856. 

Distribution.—Coastal strip and islands of South Carolina and Georgia. 

General characters.—Size medium and color dark, much as in Procyon lotor 
elucus; length and texture of pelage about the same; skull differing in detail, 
especially in the much heavier dentition. Similar to P. 1. lotor in color, but pelage 
shorter, more bristly, and cranial characters distinctive. 

Color.—Adult topotype (No. 1609): Upper parts in general buffy grayish, be- 
coming light ochraceous buffy on shoulders and deep rusty rufous on nape patch, 
heavily overlaid with black; black-tipped hairs most abundant over median dorsal 
area, thinning out along sides of body; top of head mixed black and gray; facial 
mask black, becoming brownish on median line; under parts in general overlaid 
with pale buff; throat patch brownish; ears light buffy, with black patches at 
posterior base; fore limbs light buffy or soiled whitish; hind limbs about like 
sides of body, becoming brownish black all around above ankles, and soiled, 
yellowish white on feet; tail with five brownish black rings and a black tip, alter- 
nating with ochraceous buffy rings. A topotype is somewhat grayer, especially 
on head and along sides. 

Skull.—Similar in general form to that of P. 1. elucus, but frontal region nar- 
rower and flatter, the sides usually more compressed or abruptly indented behind 
postorbital processes, leaving the braincase bulging laterally instead of tapering 
gradually into orbit as in elucus; dentition much heavier throughout, the differ- 
ence being most noticeable in the large molariform teeth. Compared with that of 
P. l. lotor the skull is usually larger, with much heavier dentition; postorbital 
processes of frontals weak or obsolescent as in lotor and elucus. 

Measurements.—-Adult topotype: Hind foot (dry skin, c.u.) 107 mm. Skull 
(type): Greatest length, 116.6; condylobasal length, 109.4; zygomatic breadth, 
72.9; interorbital breadth, 22.2; least width of palatal shelf (between last molars 
and interpterygoid fossa) 15.8; upper toothrow, exclusive of incisors (alveoli), 
43.6; upper carnassial, crown length, 9.6, crown width, 9.9. 

Remarks.—The remarkably heavy dentition readily distinguishes the present 
form from all others of the group inhabiting the eastern United States. Its large 
teeth are only equalled elsewhere in the group in some of the larger subspecies of 
the western states and southern Mexico and Central America. The subspecies is 
based on 13 skulls and two skins from the type locality, and 14 other specimens 
from the coast and islands of South Carolina and Georgia. Specimens from Saint 
Simon Island appear to reach the maximum in dental development, but are closely 
approached by those from Eddings and Saint Helena Islands, South Carolina, 
and from the adjacent mainland in both states. The Saint Simon Island series was 
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taken many years ago, and unfortunately the two skins cannot be associated with 
corresponding skulls. 


Procyon lotor excelsus, subsp. nov. Snake River Valley Raccoon 


Type.—From Owyhee River, Oregon, 10 miles west of Fairylawn, Owyhee 
County, Idaho, No. 236214, old male adult, U. S. National Museum (Biological 
Survey collection), collected by J. W. Fisk, April 15, 1920. 

Distribution.—Snake River Valley in southeastern Washington, eastern 
Oregon, and southern Idaho, and Humboldt River Valley, Nevada. 

General characters.—Size largest of the group; color rather pale; similar in color 
to Procyon lotor psora, but usually paler, and much larger, with skull differing in 
detail. Closely allied to P. 1. pacificus, but much larger, decidedly paler, top of 
head much grayer, and cranial characters distinctive. 

Color.—Type. Upper parts of body in general very light buffy grayish, with a 
light ochraceous buffy suffusion along median dorsal area, becoming pronounced 
on nape, moderately overlaid with black; sides clearer gray, the overlying black- 
tipped hairs less numerous than on dorsum; top of head a grizzled mixture of 
black and gray; face with the usual black mask and white markings; underparts in 
general thinly overlaid with buffy grayish, the light brownish undertone showing 
through; throat patch dark brownish; ears grayish with black patches at posterior 
base; limbs grayish, the hind legs with small, unmixed brownish areas on outer 
sides near heels; tail above with six black annulations and a black tip, alternating 
with somewhat broader, light buffy rings, the dark rings becoming indistinct 
below. 

Skull.—Similar to that of P. l. psora, but larger and more angular; frontal 
region broader, generally flattened, and postorbital processes well developed, as 
in psora. Compared with that of P. 1. pacificus the skull is larger, with braincase 
relatively more elongated; frontal region broad as in pacificus. 

Measurements (no skin measurements available).—Skull (type): Greatest 
length, 136.5 mm.; condylobasal length, 125.8; zygomatic breadth, 89.1; inter- 
orbital breadth, 30.1; least width of palatal shelf (between last molars and inter- 
pterygoid fossa), 17.2; upper toothrow, exclusive of incisors (alveoli), 47; upper 
carnassial, crown length, 9, crown width, 10.6. 

Remarks.—The present form is easily distinguished from all others of the group 
by the large size and massive development of the skull. Noclose cranial compari- 
sons with forms east of the Rocky Mountains are necessary as this race differs 
notably in much larger size, and in the broad, flat frontal region, with prominent 
postorbital processes (frontal region generally high and narrow, and postorbital 
processes weak, or obsolescent, in forms east of Rocky Mountains). Twenty-six 


specimens from localities in Washington, Oregon, Idaho, and Nevada, have been 
examined. 


Procyon lotor vancouverensis, subsp. nov. Vancouver Island 
Raccoon 
Type.—From Quatsino Sound, Vancouver Island, British Columbia. No. 


135457, male adult (skull only), U. S. National Museum (Biological Survey 
collection) ; collected by Charles Sheldon, November, 1904; X catalogue No. 5117. 
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Distribution.—Known only from Vancouver Island. 

General characters —A dark subspecies most closely allied to Procyon lotor 
pacificus, but decidedly smaller, and cranial details distinctive. 

Color.—An adult (winter pelage) from Beecher Bay, Vancouver Island: Upper- 
parts in general grayish, heavily overlaid with black; small nape patch suffused 
with ochraceous buff; top of head mixed black and gray, the black predominating; 
face with brownish black mask, the dark color extending down along middle of 
muzzle to nose; sides of muzzle, lips, and chin white; underparts in general thinly 
overlaid with buff gray, the dense brown under fur showing through; throat patch 
brownish, mixed with gray along median line; ears grayish, with black patches at 
posterior base; limbs similar to underparts, becoming soiled whitish on feet, but 
hind legs with unmixed, dark brownish areas on outer sides above heels; tail with 
six narrow black rings and a black tip, alternating with broader grayish rings, the 
black rings interrupted on under side near base. 

Skull.—Skull rather small, short, low, broad, and flat, with well developed 
postorbital processes. Very similar in general form to that of P. 1. pacificus, but 
much smaller throughout; braincase relatively smaller and less inflated; nasals 
narrower and more attenuate posteriorly; pterygoids shorter, less diverging 
posteriorly; canine-molariform toothrows shorter, the individual teeth much 
smaller. 

Measurements.—An adult from Beecher Bay, Vancouver Island: Hind foot (dry 
skin, c.u.), 112 mm. Skull (type): Greatest length, 116; condylobasal length, 
108.9; zygomatic breadth, 77.5; interorbital breadth, 25.4; least width of palatal 
shelf (between last molars and interpterygoid fossa), 16.5; upper toothrow, 
exclusive of incisors (alveoli), 40.2; upper carnassial, crown length, 8.3, crown 
width, 8.9. 

Remarks.—The Vancouver Island raccoon is a well marked subspecies, as shown 
by comparison of a skin and skull and 32 skulls without skins, all from the island, 
with larger numbers representing various mainland forms. It requires close com- 
parison only with P. l. pacificus of the adjacent mainland. 
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NOTES ON SYNAPTOMYS COOPERI COOPERI IN WASH- 
TENAW COUNTY, MICHIGAN 


By LeRoy C. STEGEMAN 


In the spring of 1929 a large colony of Synaptomys cooperi cooperi was 
found in Washtenaw County, Michigan, five and one half miles north- 
east of Ann Arbor, near the western village limits of Dixboro. This 
study was carried on under the auspices of the Museum of Zoology 
at the University of Michigan and under the direction of Dr. Lee R. 
Dice. 

The area in which the colony occurs is sandy. The fields are covered 
with a sparse vegetation, consisting of sweet clover, June grass, golden- 
rod, sorrel, mullein, and other plants. The fence borders are grown up 
to such shrubs and small trees as wild raspberry, sassafras, aspen, witch 
hazel, hazel nut, American elm, white and red oak, and sumac. The 
accompanying map (Figure 1) shows the locations of the fields and wood 
lots and the size and arrangement of the area. The small circles mark 
the location of traps in which specimens of Synaptomys were taken, and 
the crosses mark the location of traps in which Microtus, Peromyscus, 
Blarina brevicauda, or Pitymys were taken. 

Synaptomys cooperi, as has been reported, seems to be colonial and in 
the territory here studied it was found concentrated in three small areas. 
In the first of these areas, about 100 feet square, 10 specimens were taken; 
in the second one, 50 feet side by 200 feet long, 14 specimens; and in 
the third, which covereci about one acre, 16 specimens. The other 
captures were distribute. over neighboring areas. This would make, 
for the area in which they were taken, an average of about 14 per acre. 
Microtus has about an equal concentration in part of the area considered. 

The runways are like those of Microius, and ot irregular intervals they 
have side chambers which seem to be used as feeding and resting places. 
Cut grass stems were found in these stations, and green colored feces, 
though scattered throughout the runways, were here accumulated. The 
usual arrangement in the system of runways is shown in Figure 2, which 
is to scale. 

The runways are heavily covered with dead grass and it is an easy 
matter to tell whether or not a runway is being used by the presence 
or absence in it of fresh feces and freshly cut sections of grass stems. 
When the runways are being used the grass is key: cut close to the ground, 
so there is no obstruction in the passage; they become obscured or ob- 
literated very rapidly when they are no longer used. The dead grass 
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falls down, and the living grass springs up from the bottom of the run- 
ways. 


Scale 
© 700 200 300 Yeo 506 feet 
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Fig. 1. Map or Trappina AREA 








Many runways were examined in which only Microtus pennsylvanicus 
and Blarina brevicauda were caught, and others in which Synaptomys 
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cooperi were taken, and no distinguishing features in the runways were 
found. Asa matter of fact, all these species were sometimes taken from 
the same runway. In the runways used only by Microtus the feces 
seemed somewhat larger but were green in color like those in Synaptomys 
runways. The runways led to many burrows which seemed to be used 
as retreats, since feces were found in them as well as occasional sections 
of grass stems. Many of these burrows were followed out. No signs 
of nesting were present, except in one, and I feel quite sure this was a 
Microtus runway, since only that species had been trapped there. 

The runways of Synaptomys in the June-grass meadow (a) are nu- 
merous and form a very complicated network. Often they average not 
more than four feet apart. A portion of this system is shown drawn to 
scale (Figure 1). In the area along the creek bed (b) the runways are 
less numerous but similar in their arrangement. In the wooded area 
(c) no runways were found, except along the side of one or two small 
hickory saplings that had fallen. In the other wooded area (e) no signs of 
mice were seen ; this area was grazed and free from underbrush and weeds. 
In the open field (d), except in the two ravines shown, runways are 
scarce, and judging from the trapping results seem to be inhabited only 
by Microtus and Blarina. No features could be seen to distinguish 
these runways from those used by Synaptomys. The trapping results 
indicate about one third as many individuals in this area as in the June- 
grass meadow or along the stream. The ravines are thickly covered 
with relatively large, much used runways. 

The open field (f) is more hilly and the vegetation is in irregular 
patches. In parts where sweet clover and grasses are plentiful, runways 
are present. However, only Microtus was taken in this area. 

The nests were usually found in a slight depression in the ground, 
alongside the main runways. Several runways from different directions 
lead to the nest and usually connect with it through a single entrance. 
Two nests were found, each with two entrances. 

The nests are made entirely of dry grass and resemble the nests of 
Microtus pennsylvanicus. In fact, only one nest was found that I know 
positively belonged to Synaptomys, and that one contained three young 
about six days old. This nest arrangement is shown in the drawing of 
runways (Figure 2). Many of the nests had been dug out by skunks 
which, judging from the signs, are plentiful in the area. The old nests 
are easily distinguished by their caved-in and moist condition. The 
new ones are well arched and dry. 

It is worthy of notice that the sex ratio in the collection of Synaptomys 
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1, a distance of 18 feet to nest No. 2; 2, typical resting stations; 3, a distance of 
10 feet to burrow No. 2; 4, a distance of 25 feet to nest No. 1. 
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from Washtenaw County in the Michigan Museum of Zoology is 1 fe- 
male to 2.75 males, there being eight females and twenty-two males. 
Because the specimens in the Museum collection are from many different 
localities in Michigan and may not all be of the same subspecies, only 
those from Washtenaw County are here considered. In my collection 
I have 9 females and 33 males, or a ratio of 1 female to 3.66 males. 

Specimens of Synaptomys in the Museum collection from Washtenaw 
County, Michigan (adults only) 6 males and 1 female, present the fol- 
lowing record of measurements and weights: 








LENGTH TAIL HIND FOOT | EAR WEIGHT 

mm. mm, mm. mm. grams 

SEE Re 120 20 19 9.5 27.0 
ee ee 110 15 17 6.0 20.0 
Rc i ig ee are 114 17.8 17.9 7.5 | 24.8 





Specimens in my collection (33 males and 9 females) from the Dix- 
boro locality have the measurements and weights as follows: 








LENGTH TAIL HIND FOOT EAR | WEIGHT 

mm. mm. mm. mm grams 

PORT OTE Ce 126 23 18.3 9.5 27.0 

Ee er 16 16.2 8.3 13.0 
9.6 


NG ice taensetes trenadw ane 112.5 19 17.1 21.4 





No significant difference between the sexes was found in the measure- 
ments. 

From my observations it appears that Synaptomys cooperi cooperi is 
chiefly herbivorous, feeding on grass stems and seeds. Sections of 
grass stems are found in the runways and the resting places. 

The specimens kept in the laboratory were found to eat grass, clover, 
dandelions, plantain, narrow leaf dock, lettuce, and ground feed con- 
sisting of corn meal, wheat middlings, rolled oats, ete. They will also 
eat insects, at least some coleopterans, although they do not appear to 
be as fond of such food as is Peromyscus. An unsuccessful attempt was 
made to feed them carrots, carrot tops, radishes, and celery. Apple was 
eaten by only one individual. 

I examined eight stomachs, taken from animals killed in the field, 
and six of these contained nothing but finely ground, green plant material, 
apparently grass. The remaining two contained some dark material 
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which I could not identify, except for a small piece of the wing cover of 
some coleopteran. 

The size of the litter among my specimens varied from two to four: 
one female had two embryos in each horn of the uterus; one had three 
embryos in one horn and none in the other; and a third had two embryos 
in the left and one in the right horn. One litter of three young was found 
in a nest in the field and one litter of two was born in the laboratory. 

A female nursing young was found to be pregnant, which indicates 
that at least two litters may be born in rapid succession. I have as yet 
had no success in breeding them in captivity, and therefore, have no 
information on the period of gestation. 

From the above observations the season for the young is from the 
middle of April to the middle of May. The young found in the field 
were born about April 6; a litter was born in the laboratory on April 16. 
The young caught in the field later must have been born about that same 
time, judging from their stage of development. 

Two pairs of mammae are pectoral in position and one pair is inguinal. 
This agrees with observations by Harper (New York State Museum 
Handbook No. 8, p. 100, figure 22.) 

The following is a record of the growth of the young born in the 
laboratory. 























DAY HAIRED OR NAKED COLOR ABOVE COLOR BELOW eae EYES 
1 Naked Pink Pink 2.7; 2.4 | Closed 
2 Naked Slightly gray | Pink i #$(||.......... Closed 
3 Naked Dark gray . ee Pere Closed 
4 Naked Dark gray ae reer Closed 
5 Hair apparent | Gray brown Nearly white | .......... Closed 
6 Hair present Light brown pe ae ee Closed 
7 Hair present Light brown a rere ree Closed 
8 | Hair present Light brown Light gray 8.5; 8.0 | Closed 
9 Hair present Light brown Light gray 10.1; 9.1 | Closed 

10 | Hair present Light brown Light gray 11.2; 10.2 | Closed 

11 Hair present Light brown Light gray 12.2; 11.2 | Closed 

12 Hair present Light brown Light gray 11.6; 10.9 | Open 





One litter estimated to be about six days old, two males and one fe- 
male, found in a nest in the field, was placed with a laboratory house 
mouse as a foster mother, but without success. The house mouse 
seemed to adopt them readily, but the young Synaptomys would not 
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nurse. An attempt to feed the last survivor on cow’s milk, with a medi- 
cine dropper, was also unsuccessful. 

From the sixth day the mammae become very evident and the fe- 
males can then easily be distinguished by the greater development of 
this character, until the hair on the ventral surface becomes long. 

External parasites were very numerous on the specimens taken 
early in the spring, but later specimens were much less heavily infested. 
Mites, fleas, and lice were all present, but these have not yet been 
identified as to species. 


New York State College of Forestry, Syracuse, New York. 





DETERMINING THE RATE OF REPLACEMENT IN A SPECIES 


By Tueo. H. Scuerrer 


Our discussion of the determination of the rate of replacement in a 
species will be confined to the natural groups of the smaller burrowing 
mammals that have come directly under our observation in a period of 
many years’ study. From no data available to the writer does it ap- 
pear that the fundamental factor of gestation period will undergo any 
change to effect more speedy multiplication of the species. Readers 
of the Journat will perhaps be more interested in material we have 
gleaned in the field than in abstract discussion of the rates of replacement 
in general. 

From a survey of this biological problem in the Pacific northwest, we 
find that the mole (Scapanus), the mountain beaver (Aplodontia), and 
the smaller ground squirrels (Citelus), furnish good examples of species 
having a very definite breeding season. This period is brief, occurs in 
the early spring, and allows for the production of but one litter. In 
each species, therefore, the main factor entering into the rate of annual 
replacement is the average number of young at a birth. For the moles 
this number is small, being approximately but three in the case of the 
Townsend mole (Scapanus), and four with the eastern mole (Scalopus). 
It is the opinion of the writer that this low rate of replacement is corre- 
lated with the animal’s secluded life habits and its distasteful quali- 
ties as an object of food. The mountain beaver is in a class some- 
what comparable to that of the mole with respect to natural protec- 
tion, and commonly produces only twins or triplets in its brief breeding 
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season. The ground squirrels, on the other hand, are involved in the 
struggle for existence above ground in the daylight hours, and must 
recoup their consequent heavier losses by a higher rate of replacement. 
Their number of young, one brood to the season, is more commonly 
eight to ten, with a maximum, in my observations, of sixteen. 

The brief mating period in these groups of small mammals is pre- 
ceded by a fairly rapid seasonal development of the sexual organs, 





























TABLE 1 
Summary of a season’s breeding records for Perognathus lordi, at Lind, Washington 
SPECIMENS TAKEN| PREGNANCY 
—-' ; Ee 
COLLECTING DATES n . - 3 z NUMBER OF FETUSES < < 
alsi¢|gle2l2| ela ag 
S\SlS/elalzlzlz a” 
SEA LACALELSEILS :* 
January 9-11.......... 0) 0} 0 0| Fisk errr re 
February 25-March3..| 0} 0} 0} O} O|} OF} 0] O|...................... 
ree  } + eB iit eee ee "e 
a 5 ee 133] 75| 58} 0} 3) 0} 0] 3) 4,4,5 5 
May 28-June 2........{116| 65| 51} 0| 2| 7/0] 91 4,4, 4,4, 4, 4, 3, 2, 3| 18 
June 25-30.......... 1146] 77| 67| 2] 11| 11| 3 | 25| 4, 7, 5, 7, 4, 4, 6, 5,5, 5, | 37 
4, 5, 5, 4, 5, 5, 4, 6, 4, 
5, 6, 4, 8, 4, 
July 23-30....... ....|194] 85] 81] 28| 15] 13] 4 | 32] 7, 5, 5, 6, 6, 8, 8, 7, 6,6, | 40 
5, 5, 5, 5, 4, 4, 5, 5, 5, 
5, 6, 5, 6, 6, 5, 8, 5, 5, 
5, 6, 7, 5 
August 28-30..........|224| 35] 61/128] 5] 3 0| 8] 5, 4, 5, 4, 4, 4, 5, 6 13 
September 23-28...... 1130} 27} 29) 74) 0} 0} 0 0 tak pha ep Reda aniline: 
November 2-10........ | 40] 30] 10] 0} 0} OO] O|................0008, 
December 10-14.......| TU GG GD GO] G on... ccecccvecssccesces 























especially in the cases of the two rodents. After the mating, the 
males make quick recession to out of season condition, and the females 
develop and rear. their young. 

We have not infrequently noted failures to mate among females of 
burrowing animals whose lives of comparative seclusion and isolation 
materially reduce the chances for the meeting of the sexes, while no 
such condition was observed among the more social sun-loving ground 
squirrels. 

In contrast to the three groups of smaller burrowing mammals whose 
breeding habits we have briefly considered, we may present three others 
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in which the female is able to rear two or more broods a year. In the 
pocket gophers (Thomomys) and the pocket mice (Perognathus) of the 
Pacific northwest, the breeding period as observed in several seasons’ 
investigations is usually about ten to twelve weeks for the former 
and two or three weeks longer for the latter. The species of Peromyscus 
(P. maniculatus gambelii) found in east central Washington breeds 
throughout the year, at least in the grain growing section (Journ. Mam- 
malogy, vol. 5, no. 4, pp. 258-260, 1924). 

The pocket gopher, Thomomys douglasi yelmensis, on the Olympia 
prairies of western Washington, breeds from late March to early June, 
as indicated by pregnancy records in three seasons’ investigations. Less 
complete records for T. bulbivorus, in the Willamette Valley, Oregon, 
indicate a period of practically the same extent. Pregnancy records are 
bunched so closely that it is only the exceptions that would indicate the 
rearing of more than one broed by the same female. On this point the 
writer has no direct evidence. The number of young at a birth is prac- 
tically the same in the two species, close to five. 

In the semi-arid grain growing section of central Washington the 
pocket mouse (Perognathus lordi) breeds in midsummer, June, July, and 
August, with a few pregnancy records in the latter part of May. Within 
this period there is opportunity for the rearing of second broods by 
some individuals, and evidence pointing to that condition is presented 
in table 1. It will be noted that not less than fifty females were trapped 
at each of the periodical pregnancy counts, with an average number of 
sixty-three for the five dates on which the field census was taken. 

The question at issue is the validity of this or similar data in deter- 
mining the number-of-broods factor by which to multiply the average- 
litter factor in an attempt to arrive at the annual replacement rate, 
irrespective of gain or loss in the species. The writer believes that when 
the period of gestation is fairly definitely known, by trapping a large 
number of specimens at regular intervals approximating this period, 
throughout the breeding season, percentages of pregnancy in the field 
at large may be obtained and these added to obtain the number-of- 
broods factor. In the case of Perognathus lordi this is 1.13. We do 
not mean to assume, however, that 13 per cent of the females in this 
case breed a second time; for some individuals for one reason or another 
may fail to support the reproductive program of the race. 

The average litter in Perognathus lordi, as determined by four seasons’ 
investigations in this same locality, is 5.16. This tactor multiplied by 
the number-of-broods factor gives 5.83 as an approximate annual rate 
of replacement in the species. 
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In connection with the pocket mouse studies in eastern Washington 
we trapped considerable numbers of the local species of white-footed 
mouse, Peromyscus maniculatus gambelii. ‘These were found to be breed- 
ing in every month of the year, as noted in four seasons, with an average 
litter of 5.3, approximately. Not having anticipated a rate-of-replace- 
ment investigation of the species, we did not trap at regular intervals 
corresponding to the gestation period, and perhaps did not obtain at 
one or two of the trappings enough specimens to fairly represent average 
field conditions. But the data secured are none the less interesting as 
applied to the problem under discussion. The number-of-broods factor 
in this species under the given conditions, as determined by pregnancy 
in the field at eleven different periods throughout the year, was 4.08. 
Obviously this factor would have been increased had we secured rec- 
ords at the intervals more nearly corresponding to the animal’s gestation 
period, perhaps thirteen or fourteen such to the year. As the matter 
stands, however, we get an annual replacement rate of 21.62, more than 
four times that of the pocket mouse in the same locality. To partially 
offset adverse factors in the annual increase of the species, we may note 
here a favorable factor not found in the other five species we have dis- 
cussed, namely, reproduction within the year by broods produced in 
that yeai; for the period required to reach maturity in Peromyscus is 
certainly less than a year. 

To conclude, we assume that it would be well worth while to deter- 
mine the rate of replacement in certain rodents as accurately as possible, 
particularly where the animals concerned are of prime economic impor- 
tance. This factor known, it will be easier to arrive at the comparative 
annual increase in a species by combining it with other factors, favorable 
and adverse. We hope to follow up this study with the pocket gophers, 
whose reproductive behavior in different regions, and as affected by 
agricultural operations in the habitat, has been most puzzling. 


U. S. Biological Survey, Puyallup, Washington. 
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THE WATER OPOSSUM—CHIRONECTES PANAMENSIS 
GOLDMAN 


By James ZETEK 
[Plate 20] 


In the early part of April, 1930, Mr. James B. Shropshire, Sanitary 
Inspector in charge for the U. 8. Army in the Panama Canal Zone, was 
very fortunate in capturing an adult male of this rare and interesting 
marsupial, and the the writer had the opportunity to study it alive and 
to obtain good photographs which are here presented. The opossum 
was caught near Fort Sherman, on the Atlantic side of the Canal Zone, 
in the same general region where William Beebe spent the greater part 
of a nasty night about the middle of March in an unsuccessful search for 
this species, on the eve of his departure for the Galapagos Islands. 
He devotes the entire second chapter of his ‘“Galapagos-World’s End” 
to this adventure. 

The only common name for this animal obtainable was “‘gato de agua,” 
a name used for nearly every mammal that frequents streams. Beebe 
calls it ““Yapock.” The stream at Fort Sherman has running water 
and innumerable pools in its bed, of various depths. The bank was 
about four feet high. Shropshire’s specimen was found about mid fore- 
noon asleep on the ground above the bank and close to it. It had a 
very definite nest measuring about six inches in diameter made of leaves 
of various sorts. 

As soon as the animal was disturbed it jumped into the water and 
dove, coming up shortly on the opposite bank and entering a hole about 
four inches in diameter, just above the level of the water in the stream. 
Upon exploration, it was found that the cavity was about two feet deep, 
somewhat enlarged at the end, and its direction downward at an angle 
of about forty-five degrees. It contained remnants of crustaceans and 
the part below the stream level was filled with water. 

In the laboratory the opossum slept during the daytime, covering it- 
self with whatever was placed in the cage. During the night it was very 
active. It ate shrimps freely, though dead ones only were placed in 
its cage. Attempts to photograph it during the first few days met with 
failure. It would never remain very quiet, trying to escape, and in- 
variably kept opening and snapping its jaws. It would also hump up as 
if to jump, and when in this attitude the tail appeared to be very much 
longer than it really was. 
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WaTER OpossUM CAUGHT NEAR Fort SHERMAN, CANAL ZONE 
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After the fourth day it would allow itself to be handled and was much 
more quiet when photographed. Even so, it was not possible to use 
the camera shutter because the animal would move the instant the 
shutter clicked. A lens cap instead had to be used. 

The specimen measured 20.5 inches from tip of nose to tip of tail; 
the tail was 12 incles long, of which the extreme two inches were almost 
pure white in color. The underparts, inner faces of the thighs, and the 
upper parts of the hind feet are white. The illustrations show the 
distinctive color pattern. 


Ancon, Canal Zone. 





THE SPRING MOULT OF MUSTELA LONGICAUDA 


By FrepEeric W. MILLER 


The seasonal changes of color in the pelage of the northern weasels 
from the white of winter to the brown of summer, and back again, have 
been the subject of no little description. Nevertheless, detailed accounts 
of individual changes of pelage are few, and much of the literature re- 
lating to the subject is drawn from the remarks of Audubon and Bach- 
man (1849) dealing with the New York weasel. Their observations on 
a captive specimen demonstrated satisfactorily that these seasonal 
variations in color result from a semi-annual moult and not, as was some- 
times believed at that period, from the changing of the pigment in the 
hair itself. 

On February 26, 1930, I received a live specimen of Mustela longicauda 
longicauda Bonaparte, from western Adams County, Colorado. The 
animal had one front foot slightly injured in a trap, but it soon recovered 
from this injury and was otherwise in perfect condition. When re- 
ceived, it was in the full white coat of winter, with only the black tail 
pencil and supra-orbital spots contrasting with the immaculateness of 
its pelage. 

The animal was established in an indoor cage and after the beginning 
of the moult close observations were made on the process of change to 
the brown of the normal summer pelage. 

On March 10 the first indication of the moult was detected in a sha- 
dowy sprinkling of dark brownish hairs on the back of the head imme- 
diately behind the right ear. Other new dark hairs appeared rapidly; 
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two definite post-auricular spots were clearly defined by the 15th, the one 
on the right being slightly the larger. On the 18th another concentra- 
tion of dark hairs could be seen on the back between the shoulders and 
there were four dark spots dorsally on the mid-line of the pelvic and 
posterior lumbar regions. 

These three independant areas of origin are illustrated in Fig. 1, A. 
Daily the three areas increased in dimension and density of new hair, so 








A B a D 


Fic. 1. A, B, C, D. Procress or Spring Movutt in MUSTELA LONGICAUDA 


that by the 24th the auricular spots had joined and were progressing 
rapidly backward along the neck in an attenuated line. They extended 
forward with less rapidity. At the bases of the whiskers on the muzzle 
a few dark hairs appeared also on this date. The separated spots on the 
rump had joined in a thin dark line and additional outlying spots ap- 
peared. The dark area between the shoulders had increased in all four 
directions but most particularly posteriorly. On the 26th scattered 
hairs of the new coat darkened the head, face, and sides of the muzzle. 
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The shoulder and rump areas were merging so that on the 27th the 
animal’s dorsal aspect presented the pattern shown in Fig. 1, B. 

The white of the old winter coat by this time had become worn and 
had lost much of its pristine brightness. In the nest material supplied 
the weasel there were accumulations of shed white hairs. By the 29th 
the entire dorsal area had been moulted in a line extending from head 
to rump; laterally the base of the tail was showing lines of new hair. 
Fig. 1, C. represents this stage. 

The moult gradually spread laterally and the new hair increased in 
density as the isolated white hairs which had been enclosed with the 
pattern were shed out. On April 1 the moult was extending downward 
along the legs; on the ventral surface of the neck there were many scat- 
tered hairs of sulphur yellow. On April 6 the brown part of the summer 
coat was complete as to area, even on the flanks, and on the legs quite 
to the feet. Along its edges came a line of new sulphur-yellow hair, of 
the same color as that destined to replace the old white of the under- 
parts. On the inner surfaces of the legs, also, there were concentrations 
of these new hairs. The tail was completely brown with the exception 
of superior and inferior lines of unshed white hairs; the long black hairs 
of the pencil were being rapidly replaced by the shorter black ones of 
the summer coat. Only two areas of the old white remained on the 
belly. These areas were about an inch and a half long and were sepa- 
rated by a line of new yellow hairs, as indicated in Fig. 1, D. The two 
areas decreased in size very gradually, and were not obliterated until 
May 25 when the weasel was assumed to have completely attained the 
summer pelage, though a scattering of winter hair still remained to be 
shed. 

The moult, then, had taken practically 57 days, or nearly two months. 
What effect captivity and the increased and fairly constant temperatures 
of its new environment had, must of course remain unknown. However, 
they can not reasonably be supposed to have retarded it, but, on the 
other hand, they might have caused some acceleration. The spring 
moult in Mustela longicauda, in this case at least, shows no definite 
correlation with temperature, a factor which Coues (1877) regarded as 
of considerable importance in regulating the time and speed of the 
transition. 

I wish to thank Dr. E. Raymond Hall for welcome criticism and 
advice during the course of this study. 
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A PAIR OF DEFORMED ROCKY MOUNTAIN GOAT HORNS 


By WIi.uraM L. JELLISON 
[Plate 21] 


Normally both sexes of the Rocky Mountain Goat, Oreamnos ameri- 
canus, bear a pair of simple horns attached to the frontal bones. An 
old male with a second pair of short, stumpy, erect horns or horn-like 
structures placed immediately behind the normal horns is here reported. 

The goat was killed in Mill Creek Canyon, Ravalli County, Montana, 
February 12, 1930, by C. B. Philip, under state permit granted to the 
U. S. Public Health Service at Hamilton in connection with its Rocky 
Mountain spotted fever investigations. A young male was killed at 
the same time bearing a normal well shaped head. 

The right secondary horn, which became detached in cleaning the 
skull, was partially hollow, very irregular in shape and was supported 
by a firm cartilaginous base on the smooth anterior surface of the parie- 
tal bone. Only the base was in contact with the back of normal horn. 
It measured 42 mm. in height and 102 mm. in basal circumference. The 
left horny protuberance was similar to the right in texture and position, 
except that it was more regular in shape and was rigidly attached to 
the back of normal horn for the entire length. It had a height of 32 
mm. and a basal circumference of approximately 106 mm. Neither 
of the secondary horns was pointed but both had irregular broad-sur- 
faced tops. 

The other horns were nearly normal but more slender and of greater 
spread than those on a well shaped head of a male of comparable size 
collected at the same time. 

That the specimen was an old individual was evidenced by the lack 
of incisors and the broken and decayed condition of the premolars and 
molars. The specimen is preserved in the author’s collection. 


Hamilton, Montana. 
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DerormMep Horns or Rocky Mountain Goat 
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A STUDY OF SCENT GLANDS IN THE MARMOSETS, 
ESPECIALLY OEDIPOMIDAS GEOFFROYIT 


By Grorce B. WIsLocKI 


[Plates 22-24] 


Special glandular complexes subserving by their scents the identifi- 
cation of one member of a species by another or, when more or less sex- 
limited, by playing a rdéle in the sphere of sex-attraction, exist in amazing 
variety of location and form in the skin of mammals. They are thought 
to be most highly developed in those animals which are macrosmatic; 
vestigial or absent in those animals in which the olfactory apparatus 
has become markedly reduced. Support for this contention may be 
adduced from aquatic mammals such as the cetaceans in which olfaction 
has undergone complete reduction and which possess no such glands. 
In the Simiae, also, in which olfaction has been widely overshadowed 
by other senses, through the growth of the neopallium, scent glands are 
believed to be minimal in their occurrence. In man and the higher apes 
none is described unless the localized apocrine glands around the nipples 
and in the axillary, pubic and anal regions, as well as the sebaceous 
preputial glands, prove to be of that nature. Evidence has accumulated 
in recent years (Shiefferdecker ’22, Léschke ’25, Homma ’26) to set 
aside the axillary glands, at least, as organs which begin to function at 
puberty and in the female act cyclically until the menopause in corre- 
lation with menstruation and gestation. On the other hand, macro- 
scopically differentiated glandular complexes are rare in Simiae. In the 
orang-utan, Wislocki and Schultz (’25) have described a minute sternal 
gland. In the spider-monkeys these same observers described two small 
glandular hillocks upon the chest. In the marmosets Pocock (’20) 
remarks in several places upon the presence of visible glandular tissue 
about the genitalia, and Weber (’28) also mentions briefly the presence 
of scent glands in the Hapalidae. No careful gross or microscopic study, 
however, of this presumably glandular tissue in the marmosets appears 
to have been made. Indeed no mention of marmosets is made by 
Brinkmann (11, ’23) in his extensive studies of glands of the integument 


1 The material for this study was obtained in the Republic of Panama while the 
writer was working at the Barro Colorado Island Laboratory for Tropical Re- 
search. My thanks are due to Mr. J. B. Shropshire and to Dr. James Zetek, 
custodian of the laboratory, for the opportunity to secure the material. 
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in mammals, and furthermore Wood Jones (’29) in his recent book on 
primates says that in the Hapalidae no definite scent glands have been 
described. He adds, however, that the skin around the external geni- 
talia is modified in both sexes. The writer had an opportunity while 
at Barro Colorado Island to secure a number of Marmosets, Oedipomidas 
geoffroyi, from the Republic of Panama. The unusual structure of the 
genital region in this species of marmoset led to a study of it, with sub- 
sequent examination of several other species. The results of this in- 
vestigation appear sufficiently interesting from the standpoint of our 
knowledge of the relations of the different groups of the Simiae, and 
because of the histological character of the glands, to report them. 


MATERIAL 


The material in hand consists of thirteen specimens of Oedipomidas 
geoffroyit, nine males and four females, collected in the Republic of 
Panama. Besides this the series contains one specimen of Seniocebus 
bicolor, two of Callithriz penicillata and two of Callithrix jacchus, South 
American forms obtained by Dr. Schultz from various zoological parks. 
These species, together with a few brief notes by Pocock (’20) on the 
species Leontocebus rosalia, Callithrix jacchus, Oedipomidas oedipus and 
Mystaz ursulus, give us some knowledge of the nature of sexual glands 
in the family Hapalidae (Callitrichidae) as a whole. 

The present material was studied microscopically. The material, 
fixed in ten per cent formalin, was stained with haematoxylin and eosin 
and with Mallory’s connective tissue stain. 

My own specimens are recorded according to the nomenclature of 
Elliot (’13). 


OBSERVATIONS 


Oedipomidas geoffroyi.—This species has by far the most conspicuous sexual 
glands of all the marmosets examined. The glands form in the female an exten- 
sive organ occupying the circumanal region, the perinaeum, labia majora* and 
the skin of the pubic region. The skin of the lower portion of the abdomen and 





? The swelling or folds about the vulva termed labia majora can be plainly seen 
in the figure. I agree with Klaatsch (‘92) and Bolk (‘07) in homologizing these and 
similar folds about the vulva, seen in various platyrrhine monkeys, with the 
labia majora of man. The comparative anatomical evidence adduced by these 
writers for considering labia majora as being present in the platyrrhines is more 
convincing than the evidence in support of the opposite view that labia majora are 
lacking. 
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of the thighs is unpigmented and covered by fairly sparse, long, wavy hairs, 
whitish to light brown in color. In this field the glandular organ is pronounced 
because it is delimited by deeply pigmented skin. The labia majora are black 
and from them an area of only slightly less pigmented skin extends forward over 
the symphysis onto the lower portion of the abdomen (PI. 22, figs. land2). This 
glandular extension from the region of the labia is approximately three centi- 
meters long and two centimeters wide at its broadest place overlying the symphy- 
sis. The glandular area, besides being demarcated by its color, is brought into 
bold relief from the surrounding skin by the fact that it is elevated into two 
cushions which run upwards from the labia onto the lower abdomen, being sepa- 
rated from one another by a shallow furrow or sulcus in the midline (PI. 22, figs. 
land2). Posteriorly the glandular area dwindles as a narrow raphe of pigmented, 
glandular skin formed by the converging lips of the labia and extending to the 
anus which is surrounded by slightly pigmented dermis containing small glands. 

The glandular region is not entirely hairless, for on careful examination with 
the naked eye, or on examination with a magnifying lens, it is seen to be covered 
with fine, sparse hairs which are brownish or blackish in color. Moreover, on 
close examination, either with the naked eye or with the aid of a lens, the labia 
majora and the two cushions of glandular tissue are seen to be studded with small 
crater-like orifices the openings of which appear as minute white dots. From the 
centers of many of these apertures a minute hair protrudes. However, some of 
the larger apertures are hairless. The largest of the gland-orifices occur along 
the main axis of each cushion to the right and left of the median sulcus, as well as 
upon the bulging surfaces of the labia. 

In the four adult female specimens of the series the extent and character of the 
glandular organ is as described, except for minor differences, which express them- 
selves in the degree of pigmentation and extension upwards of the pubic portion 
of the gland. In the absence of juvenile specimens, or specimens dated according 
to the oestrous cycle or pregnancy, it can only be surmised that the gland varies in 
size with the physiological age and condition of the individual. 

In the male, the glandular area is present, but much less extensive and well- 
developed. The scrotum corresponding to the labia is densely pigmented. The 
perineal and circumanal regions are much less pigmented than in the female. 
The pubic region is also pigmented but to a much less degree than in the female. 
Two low ridges are present extending forward from the scrotal sac over the 
symphysis to the lower abdomen, but these are much less pronounced than in the 
female. On gross examination of the male for glandular tissue, it is found that the 
pubic ridges, corresponding to the glandular organ described in the female, are 
composed in this instance, too, of glands similar to those found in the female 
except that they are much smaller in size. In complete contrast to the female, 
neither the scrotal area nor the perinaeum contains macroscopic glands. More- 
over, the scrotal area is hairless. 

In specimens of three juvenile males almost no trace of the pubic glands can be 
seen—a phenomenon which suggests that the glandular complexes develop at the 
time of puberty. 

Microscopically the glandular organ is of considerable interest. In the female 
it is found developed to its fullest extent. It consists in the pubic region and on 
the labia majora of a bed of glands fully two to three millimeters in depth (PI. 
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23, figs. 5 and 6). The entire gland is composed of a serics of small glandular 
units each developed around a single hair follicle, the hair of which, although 
attenuated, is present in all except the largest units (Pl. 22, fig. 3 and Pl. 23, fig. 
7). The hair follicle of each unit has undergone extensive glandular differentia- 
tion producing a series of sebaceous or holocrine acini in close proximity to the 
surface of the skin and clustering around the remains of the hair shaft (Pl. 22, 
figs. 3 and PI. 23, fig.7). In addition, the follicle has produced an extensive mero- 
crine or tubular gland, the body of which lies beneath the cluster of sebaceous 
acini and communicates by one or several long tubular ducts with the common 
atrium of the unit near its crater-like orifice on the skin (PI. 22, fig. 3, Pl. 24, figs. 
9and10). Thus we are dealing with a complex gland of both holocrine and mero- 
crine character derived from a highly transmuted and differentiated hair follicle. 

The merocrine portion of the unit is of particular interest because of its size 
and complexity. The fundic portion of thermerocrine gland is spacious and 
branched. The character of the gland varies considerably in different portions 
of the same glandular unit, as well as in units from different regions. (PI. 24, 
fig. 9 and 10). These differences express themselves in a variability in the 
amount of distension of the glands and a pronounced difference in the height of 
the epithelium. The lumen of the gland is invariably filled with products of secre- 
tion consisting in part of amorphous or flocculent precipitate, in part of formed 
bodies which appear as round or slightly irregular disks of variable size, which 
contain minute granules ora reticulated substance. These formed products in the 
secretion can be traced to the activity of the epithelial cells lining the glands 
(Pl. 24, fig. 11). 

The epithelial lining is composed of cells of extremely variable height in differ- 
ent portions of the gland. The epithelium is never lower than cuboidal, but in 
the majority of places it is higher, taking at times the form of exceedingly long and 
slender columnar cells (Pl. 24, figs. 11 and 12). The distal margins of the epi- 
thelial cells, whether cuboidal or columnar, are characteristic. The ends exhibit 
nodular, club-shaped processes projecting towards the lumen of the gland. These 
bodies are in process of budding off from the cell-cytoplasm to produce the formed 
elements or plaques seen in the secretion within the lumen of the gland (PI. 24, 
fig. 11). The constant extrusion of the distal portions of the cell cytoplasm in 
this manner clearly identifies these glands as of the apocrine type. This type of 
merocrine gland is recognized as being associated with hair follicles and special- 
ized large gland complexes. Apocrine glands are described characteristically, for 
example, in the axilla and genital regions of the anthropoids and man. 

The epithelium of the present glandular structures, however, shows a peculi- 
arity in tat it is, in places, pseudostratified, smaller intercalated cells which do 
not reach the surface iying between the bases of the columnar cells. This finding 
suggests that some of the columnar cells are occasionally cast off, being replaced 
by the intercalated or basal cells. 

Another characteristic of these glands is the presence at the bases of the secret- 
ing cells, of a layer of well developed smooth muscle cells. The latter form a 
conspicuous layer or sheath of muscle elements lying between the membrana 
propria and the bases of the epithelial cells. Such an occurrence of so-called 
myoepithelial cells has been described in other cutaneous glands. 

The glands drain by straight narrow ducts into the common atrium of the unit 
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near the surface. The gland tapers abruptly into the neck-piece, the epithelium 
undergoing a sharp transition from columnar to low cuboidal epithelium which 
lines the duct (PI. 22, fig. 3 and PI. 24, fig. 4). 

The glandular units, as has been said, are different in the degree to which they 
are distended with secretion. Moreover, the units are largest on the two con- 
spicuous ridges of the pubic area and on the labia. Towards the peripheral limits 
of the glandular areas they diminish gradually in size. Furthermore, along the 
median furrow the glandular units are somewhat smaller. On the perineal raphe, 
as well as around the anus, the glands are also smaller than on either the labia or 
the pubic skin. 

In the male one finds the same type of composite gland throughout the gland- 
ular pubic area, although by contrast with the female the glands are small. The 
sebaceous or holocrine portion of the gland is reduced and apparently functionally 
almost inactive, while the apogrine portion is relatively more active, in that there 
are apparent numerous moderately distended glands, lined by cuboidal epithelial 
cells which show evidence along their distal borders of active secretion (Pl. 23, 
fig.8). Inthescrotal area glandular differentiation is wanting, neither glands nor 
hairs being present, whereas in the perineal and anal regions small sebaceous and 
tubular glands are encountered which do not, however, warrant elevation to the 
rank of a glandular organ. 

Callithrix penicillata—Of this species of marmoset the writer has had the 
opportunity of examining two specimens. In the adult female specimen the labia 
majora are pink, unpigmented, puckered and glandular. The puckered glandular 
structure of the integument extends backwards in this species by a broad raphe to 
an annular elevation of the anal skin composed of circumanal glands. Anterior 
to the labia on the pubic region there is no special development of glandular tissue 
as described in Oedipomidas. The glandular area of the labia and of the peri- 
naeum is covered by scarcely visible whitish or grayish hairs which are associated 
with small orifices which are on the border of visibility to the naked eye. Micro- 
scopic sections through the labia majora of this species reveal the presence of small 
hair follicles associated with moderately enlarged tubular and sebaceous glands. 

In the male of this species the extent and location of the presumably glandular 
area bearclose analogy tothatinthe female. Theskin of the genital area is unpig- 
mented. The skin of the scrotum, of the broad perineal raphe, and of the anal 
circumvallation is puckered. The entire area is covered by sparse, delicate, 
grayish hairs. On microscopic examination of the scrotum, scattered, slightly 
enlarged glands both sebaceous and tubular are seen, but in the perinaeum they 
are neither noteworthy as to size or number. 

Callithrix jacchus.—In the adult female of this species the presumably 
glandular area is almost identical with that of Callithriz penicillata. The genital 
area is unpigmented. The glandular area includes the labia majora, a narrow, 
short raphe extending backwards to the anus and an anal circumvallation. The 
area occupied by glands has a puckered surface and on close inspection exhibits 
fine whitish hairs and gland orifices. On microscopic examination of the labia 
majora of this specimen scattered hair follicles associated with moderately en- 
larged glands of both the holocrine and epocrine type are encountered. 

A male specimen examined is practically identical in the topography of the 
genital gland with Callithriz penicillata. Theskinis unpigmented. The glandu- 
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lar area comprises the scrotum, a slender raphe and the raised circumanal region, 
and exhibits puckering of the skin, fine whitish hairs and minute glandular 
orifices. 

Of a female specimen of Callithriz jacchus Pocock (’20) remarks briefly that 
there are numbers of whitish pustules around the anus, on the perinaeum and on 
the ischial prominences. These exude under pressure a sebaceous substance 
which may be odoriferous. Concerning a male specimen he says that in the 
marmoset, Callithrix jacchus, the naked circumanal integument, the ischial 
prominences, the scrotum and the area above the scrotum are studded with white 
glandular pustules like those of the female. According to the present investiga- 
tion these observations are inaccurate in that the areas under consideration are 
not hairless. Moreover, the glands in question are derivatives of hair follicles 
in which the original hairs, although small, are present in all except the largest 
glandular units. Further, in the present specimens the glandular structure can- 
not be said to be located on the ischial prominences nor in the male above the 
scrotum. Finally, the term ‘“‘pustule’’ in describing the surface elevation of the 
glandular units denotes a pathological lesion for which there is no evidence in the 
present observations; the apparent existence of the yellowish-white secretion is to 
be attributed to the intraglandular accumulation of secretory products rather than 
of pus. 

Seniocebus bicolor—In an adult male specimen in the present series no 
special glands are visible. The scrotal area exhibits black pigmentation and is 
covered by delicate blackish hairs. 

In addition to the above species of marmosets we have the following brief obser- 
vations of Pocock upon other members of the family. 

Leontocebus rosalia.—In a male and ina female specimen there are no traces 
of pustules. 

Oedipomidas oedipus.—In a female specimen there are no traces of glands. 

Mystax ursulus.—In a male the subcaudal integument is without glandular 
pustules. 


CONCLUSION AND SUMMARY 


Complex scent glands, located in the pubic region, on the genitalia, 
or in the perinaeum, are characteristic of a number of the Callitrichidae. 
They are most extensive in Oedipomidas geoffroyi amongst the species 
examined. They are also well-developed in Callithriz penicillata and 
Callithrix jacchus. In Seniocebus bicolor (male), as well as, according 
to Pocock, in Leontocebus rosalia (male and female) and in Oedipomidas 
oedipus (female) there are no special glandular complexes. Their ab- 
sence in the latter species cannot be fully affirmed, however, until au- 
thenticated adults, both male and female, have been examined micro- 
scopically. 

The glands are not sex-limited, either in Oedipomidas geoffroyi, nor 
in the two species of Callithrix examined. However, in Oedipomidas 
geoffroyi, they are much more extensively developed in the female than 
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in the male. Microscopic examination reveals that the glands are 
developed from highly modified hair follicles in which the tubular and 
sebaceous components have produced complex holocrine and apocrine 
glands which are functionally extremely active. 

Complex glands of the skin are a rarity in the Simiae. In comparison 
with the glands found in Callitrichidae (Hapalidae) nothing of similar 
complexity is known. There exist observations by Schultz and Wis- 
locki on minute sternal glands in spider-monkeys and in the orang-utan, 
as well as a number of reports on specialized apocrine glands visible 
microscopically in the axilla and genital regions of man and the anthro- 
poid apes. The finding of complex genital glands in marmosets is in 
keeping with the belief that the organization of these animals is primi- 
tive and that they represent the lowest order of the Simiae. Of all the 
Simiae, the Callitrichidae show the greatest development of the rhinen- 
cephalon and the least development of the neopallium, a condition which 
is in all likelihood correlated with the presence of extensive glands in 
the integument. 
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EXPLANATION OF PLATE 22 


Fia. 1. Photograph of the lower abdominal region of an adult female marmoset 
(Oedipomidas geoffroyi), showing the external genitalia. Posteriorly the rounded 
labia majora can be seen, anteriorly over the pubic region two rounded masses of 
glands are noted separated in the midline by a shallow furrow. Anterior to the 
main masses two subsidiary masses extend onto the lower abdomen. The labia 
majora as well as the glandular area, are deeply pigmented in contrast to the 
unpigmented skin of the abdomen and thighs.  X 1. 

Fic. 2. Photograph of the lower abdominal region of another adult female 
marmoset showing a slightly different appearance than in the preceding specimen. 
Anterior to the labia two flattened, pigmented glandular ridges can be seen 
extending upwards over the pubic region onto the lowerabdomen. X 1. 

Fia. 3. Photograph of a section showing a portion of the complex gland from the 
labia majora. Note the extensive development of holocrine glands in the neigh- 
borhood of the hair follicle. Several narrow ducts, (indicated by the use of 
leaders and an asterisk), the outlets of the apocrine component of the gland, can 
be seen coming up from the deeper portion of the gland.  X 52. 

Fic. 4. Photograph of a section from the pubic region showing a cluster of 
holocrine glands communicating with a distended hair follicle. X 52. 


EXPLANATION OF PLATE 23 


Fic. 5. Low power view of a section through the labia majora of Cedipomidas 
showing the tremendous development of glandsinthat region. X 8. 

Fic. 6. Low power view of the gland from the pubic region of an adult female 
marmoset showing the extensive glandular organ. X 8. 

Fic. 7. Photograph of section from the pubic region showing holocrine glands 
communicating with a hair follicle. At the upper left a hair cut in cross-section. 
Below and predominantly to the left a large apocrine gland can be seen. X 52. 

Fic. 8. Photograph of section from the pubic region of an adult male marmoset 
(Oedipomidas geoffroyi). The magnification is the same as that of the preceding 
figure. Note that the glandular bed is very much narrower than in the female. 
The holocrine glands in the male are as a rule relatively inconspicuous. In the 
figure a few can be seen around hair follicles near the surface. The apocrine 
glands, on the other hand, are well developed and distended with secretion. 
x 52. 
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EXPLANATION OF PLATE 24 


Fic. 9. Photograph of a section from the pubic region of a female marmoset, 
showing both holocrine and apocrine glands. At the point marked by an asterisk, 
an apocrine gland drains into its duct. The transition in the character of the 
epithelium can be plainly seen. X 80. 

Fig. 10. Photograph of a section of the apocrine portion of the genital gland 
from the pubic region of a female marmoset, showing a number of glands that are 
markedly dilated. X 80. 

Fig. 11. High power view of a portion of the wall of an apocrine gland from the 
pubic region of a female marmoset, showing actively secreting columnar cells. 
In the lumen of the gland are numerous disks or plaques of secretion. X 330. 

Fig. 12. Another high power view of the columnar epithelium lining an apocrine 
gland. X 330. 


Department of Anatomy, Johns Hopkins University. 





AN UNUSUAL CASE OF PARTURITION IN A BEAVER 


By Apert R. SHADLE 


Through the kindness of J. J. Slautterbach and the Pennsylvania 
Game Commission, I received on April 23rd, 1928, a fine female beaver. 
She was pregnant and on April 28th, five days after her arrival, she 
weighed 533 pounds. The animal ate well of aspen, river birch, willow, 
and bread. She was quite fond of bread and would eat it in preference 
to her regular foods but was allowed only a small amount of it per day. 
At first she showed a preference for white bread and did not take rye. 
Later she ate any kind of bread or rolls. 

Thirteen days after her arrival, about 3:30 P. M. on Sunday, May 6, 
she dropped one beaver kit. When found about a half hour later, the 
mother was crouched in the typical beaver manner, with her tail turned 
forward under her, its ventral surface in contact with her belly. She 
was in fact sitting or squatting on her broad flat tail, with the kit between 
her tail and her body. The young beaver was crying, and when it was 
withdrawn from under the mother the umbilical cord and placenta were 
still attached to it, and the fur was quite moist, showing that birth had 
occurred not long before. The eyes were slightly opened and the in- 
cisors, not quite erupted, were still covered by a very thin layer of 
tissue. 

The mother did not resent being watched and stroked, tho she had 
come in from the wild only two weeks before. This made it possible 
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to sit within three or four feet of her and watch her carefully. She soon 
began to work at the placenta and cord. The cord was taken into the 
mouth, grasped with the fore paws, and slowly drawn through the 
mouth. She did not eat the material promptly as many other rodents 
do, but continued to suck or lick the placenta and draw the cord through 
the mouth. During the following two hours she continued to sit hunched 
up with tail under her and divided her attention between cleaning the 
kit and eating the placenta and cord. During this time there was 
frequent rumbling of the bowels, and from time to time there were 
marked labor contractions. 

In four hours two kits were born and cleaned up, and the membranes 
were eaten. The first weighed 371.2 grams (12 oz.) and the second one 
292.5 grams (10.3 0z.). 

At 8:00 P. M., the older kit was nursing so lustily that it could be 
heard several feet away. The mother sat dozing, occasionally gritting 
her teeth, while a thick, clear, syrupy liquid drooled from her mouth. 
Considerable activity in the flank region suggested that there were other 
young to be born, but at 8:25 the mother turned on her right side and 
both young began to nurse. By 9:30 she became more active, ate some 
bread and went into the water so I concluded that I must have been 
mistaken about there being more young. 

The following morning, Monday, May 7, at 9:45, the two kits took 
their first swim, but the mother caught one by the side with her teeth 
and forepaws and took it out of the water; the other kit crawled out of 
its own accord. Their eyes were wide open at this time. The mother 
seemed rather nervous and a little inclined to belligerency, striking re- 
sounding strokes with her tail and making a blowing sound, though she 
made no effort to bite. 

At 3:30 P. M. a third kit weighing 265 grams (9.3 oz.) and probably 
an hour and a half old, was found in the beaver house. On the following 
day, May 8, between eleven and twelve A. M., a fourth kit was born. 
It weighed 238 grams (8.3 oz.), and seemed rather weak and cold. This 
one died within about seven hours after birth, despite efforts to warm it 
and feed it by hand. Three hours later the largest kit was floating in 
the tank dead, apparently having gotten out into the tank unknown to 
its mother, where it swam until exhausted and then drowned. That 
night the mother’ lay or sat on a third and killed it. Thus within a 
period of ten hours three of the four beaver kits died. This was quite 
a disappointment and I decided to try to raise the fourth one by hand, 
rather than to leave it with the mother. At 5:00 P. M., on Wednesday, 
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May 9, I went to the house to take out this one remaining kit and found 
three, two more having been born during the afternoon. One of these 
kits weighed 490 grams (17.3 oz.) and the other 390 grams (13.8 oz.). 

In this case the process of parturition had extended over from Sunday 
afternoon about 3:30 to Wednesday afternoon, a period of from 68 to 
72 hours. Inasmuch as this process in rodents is usually accomplished 
in from a few minutes to a few hours, this fact seems worth recording. 
Nothing is known as to the age or previous pregnancies in this female, 
but from some of her reactions in caring for the young and the longer 
parturition period it seemed probable that this was her firs‘ litter. How- 
ever, the large number of young in the litter, and her size and apparent 
age may indicate that she had previously borne young. 

In all of the young, when examined an hour or so after birth, the eyes 
were slightly open and a few hours later they were completely open. 
The incisor teeth in all were well-formed, but were still covered with 
a slight layer of tissue. The weight of the young for the first day or 
two dropped and then began to increase steadily and rapidly. 

Reports of the number of young in a litter vary from one to twelve with 
the suggestion of four as the usual number in a fully grown beaver of 
about 50 pounds. This case adds an authentic record of six kits to the 
litter. 


Biology Department, University of Buffalo, Buffalo, New York. 





A COMPARATIVE STUDY OF THE PELAGE OF THREE 
FORMS OF PEROMYSCUS. 


By Cuar.es 8. Apaar, JR. 
[Plate 25] 


INTRODUCTION 


In view of the interesting work done by Collins (’23) and Hausmann 
(’24) on the microscopic anatomy of the hair shaft, it has seemed worth 
while to apply their techniques, with some variation, to the study of 
subspecific differences of selected specimens of mice of the genus Peromys- 
cus. The following is an attempt to set forth the data and conclusions 
obtained in such a study. 

It gives me great pleasure to express here my sincere thanks and 
appreciation to Dr. H. H. Collins for his helpful suggestions and criti- 
cisms during the progress of the work. 
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MATERIAL AND METHOD 


The material consisted of two subspecies of Peromyscus maniculatus, 
and a mutant of one of them, two from California and one from Pennsyl- 
vania. The Pennsylvania subspecies was Peromyscus maniculatus nu- 
biterrae, Rhoads (’03), while the forms from California were Peromyscus 
maniculatus gambeli and the yellow mutant of gan.beli, Sumner ard 
Collins (’23). 

All of the skins used in this comparison were obtained in the fresh 
state with the exception of Peromyscus maniculatus gambeli which, how- 
ever, had been prepared in the same way as the other skins. The fresh 
skins were stretched in order to give to the series of skins as nearly a 
standard condition as possible. The method employed in stretching 
the skins is much the same as that used by Sumner (’27) except that 
the weights were ten grams instead of twenty-five and there were two 
additional points of suspension. 

The only skins used were those in the adult pelage. The skin selected 
was placed upon the hair selection rack whenever samples of hair were 
to be taken. This rack (Plate 25) consisted of a baseboard large enough 
to accommodate the largest skin. Upon this baseboard was hinged a 
piece of wire mesh with openings approximately three millimeters square. 
The hinging of the mesh permitted the rapid change from one skin to 
another. The mesh was also provided with a clamp so that it would 
remain in position when the skin was in place. 

The hair was first pulled through the meshes of the wire at the spot 
desired. This was done by using a pair of small pointed forceps. Care 
was taken not to remove any of the hair from the skin at this time. If 
a single spot was selected, all the the spots bordering on it were treated 
in the same way, so that obtaining only the hair in that given area was 
made more certain. After the hair was pulled through the space in the 
mesh, the entire amount was removed from the space by pulling it out 
with the forceps. 

In order to refer readily to the area from which a hair sample had been 
taken the columns and lines of the wire mesh were numbered. These 
numbers were used in labeling the preparations. In using these num- 
bers, the column is read first, then the line, and a colon is placed 
between the numbers, thus “14:12.” 

The hair specimens thus selected were mounted in balsam on 3 X 1 
inch slides and covered by 22 X 50 millimeter number 1 cover slips. 
In each slide, all the hairs were mounted in the same direction and were 
spread out as much as possible. 
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In order to observe the microscopic characteristics of the hair under 
approximately the same conditions as when the skin is viewed with the 
naked eye, reflected light was employed. This was thought to be advis- 
able because the air spaces in the hair shaft appear dark in transmitted 
light and silvery in reflected light. The use of the ordinary Abbe con- 
denser with a central stop was found quite adequate. A one-fifth inch 
objective and a 21 diameter eyepiece were used for the observations. 
With a 250-watt electric globe as the source of illumination, the binoc- 
ular viewing machine known as the Euscope was employed with great 
success. 

When counting the number of hairs from a given area, the mounted 
slide was kept in motion across the field by the mechanical stage, the 
hairs being counted as they moved into the field. 

In measuring the lengths of the terminal bands the opaque screen 
of the Euscope was first measured and this figure, divided by the magni- 
fication of the image at the screen, gave the size of the projected field. 
The tips were thus projected upon an object of known length, making 
their measurement a matter of observation only. 


SUBSPECIFIC DIFFERENCES IN THE PELAGE 


One of the factors determining the species of the genus Peromyscus 
is the general color tone of the pelage. The general color tone of the 
three forms is quite different. P.m. nubiterrae is described by Osgood 
(’09) as follows: ‘Sides of the body, head, and shoulders russet, thickly 
sprinkled with blackish, producing a gerneral effect approximating 
Prout brown; back from the shoulders to the base of the tail broadly 
blackish brown, sparingly relieved with russet; underparts pure creamy 
white entirely dominating the slaty basal color; ears dusky, rather 
sharply edged with whitish; small white at the anterior base of the ears; 
a narrow dusky orbital ring and spot at base of whiskers; feet white, 
‘ankles’ dusty ; tail dusky brownish above, white below.”’ Thisdescription 
corresponds with the color of the local form of P. m. nubiterrae except 
that the ears are not sharply edged with whitish and there are no small 
white hairs at the anterior bases of the ears." 

The subspecies P. m. gambeli is described by Osgood (’09) as ochraceous 
buff on the upper parts, heavily mixed with dusky, the general color 
ranging from rusty isabella to bister (Ridgway’12), the sides being nearly 
or quite like the back. This gives to the gambeli mouse a much lighter 


1 It would seem not impossible that the specimens here discussed are Peromyscus 
leucopus noveboracensis, and not P. m. nubiterrae.—Ed. 
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color tone than that of the preceding subspecies, and also suggests the 
absence of a dorsal stripe in the latter. 

The yellow mutant of gambeli is much lighter on the sides and back 
than either of the other two subspecies. The great reduction of the 
dusky leaves the yellow much more in evidence. The venter is white, 
as it is in the other two subspecies. 

As Collins (’23) has demonstrated, members of the genus Peromyscus 
possess seven hair types, i.e., the soft downy under fur; the longer, 
larger and less numerous overhair; the hair of the tail; the vibrissae or 
mystacial hair; the supraorbital cilia; the hair of the ears; and the hair 
of the feet. 

Table 1 shows that, of these hair types, the underhairs of the dorsum 
greatly exceed the overhairs of the dorsum in number in all three forms. 
Though the number of animals represented in the table is hardly ade- 














TABLE 1 

SUBSPECIES | OVERHAIR UNDERFUR RATIO 

7 

ra te NR, oa cian cleamsndmens wewnea 314 3,454 1:11 
Poth Mec xensndeessns conaaewses | 138 3,604 1:26.1 
i eS ac ancauresnadeskuores 127 3,331 1:24.4 
a Wa ING chr ginn ed when neee eens 161 2,545 1:15.8 
P. m. gambeli yellow mutant.............| 8 2,826 1:353.25 
P. m. gambeli yellow mutant............. 3 2,445 1:815 
P. m. gambeli yellow mutant............. 2 2,908 1:1454 





quate, the wide separation of the number of overhairs compared to the 
number of underhairs suggests a characteristic difference, with a con- 
sistent majority in favor of the underhairs. 

The three forms showed only one difference in the structure of the 
dorsal underfur, and that is the medulla type, Hausmann (’24). The 
underfur of P. m. nubiterrae has the discontinuous simple ovate type of 
medulla. In the case of P. m. gambeli and the gambeli yellow mutant, 
the medullae are discontinuous compound ovate. The remaining parts 
of the hair are quite similar. The ventral underfur is indistinguishable 
in the different forms studied. 

The larger and more deeply pigmented overhairs are found scattered 
through the body fur, toning the yellow underfur by their deeper pig- 
mentation. This reduction of the yellow of the underfur is accom- 
plished by the pigmentation of the terminal bands of the overhairs, 
and by the relative number of these bands present in a given area of 
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pelage. By gross observation, it can be seen that only the distal por 
tion of the hair shaft is responsible fer the color of the pelage, since it 
is the only part of the hair visible when in the natural position. A 
Peromyscus skin, if split up the median line, will show the hair to be 
sloping caudad, the anterior hairs overlapping the immediate posterior 
hairs, so that only the distal half, or even less, of the hairs are visible 
upon the surface. This condition leaves hidden the slate gray bases 
typical of practically all the fur hairs. It is readily apparent, therefore, 
that the pigmented distal bands of the overhairs play an important part 
in determining the general color tone of a given subspecies. 

A quantitative study of the pigmented bands of the overhairs of the 
specimens under observation verifies the gross observations. The tips 
of the overhairs from six selected areas of the pelage were examined 











TABLE 2 
Terminal pigment of Peromyscus maniculatus nubiterrae 
LOCATION TOTAL NUMBER TIPS TOTAL LENGTH AVERAGE LENGTH 
om mm. mm. 
14:13 68 85.57 1.342 
14:20 65 88.30 1.43065 
14:30 57 65.85 1.046 
10:13 41 48.65 1.13325 
10:20 33 38.95 1.375 
10:30 50 48.25 0.965 
ninco awe 31.4 385.57 1.216 

















microscopically under dark-field illumination. The application of dark- 
field illumination to the microscopic study of hair for statistical purposes 
is a change in the usual technique of the micro-investigation of hair. 
If the pelage of an animal is illuminated from above and from the sides, 
the rays reflected from the hair are responsible for the form and color 
of the latter. This system of lighting is the same as dark-field illumina- 
tion except that very little light falls on the hair from directly above 
it in the case of the dark-field. The hair, however, is not made visible 
by transmitted light at all and therefore approaches more nearly the 
“natural’’ mode of observing the pelage in general. 

Tables 2, 3, and 4 show the total number of terminal bands, and the 
average and total lengths of these bands on the six selected areas of 
one each of the three form: as viewed by dark-field illumination. The 
average terminal band length for each of the three formsis : P. m. 
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nubiterrae, 1.3737 mm.; P. m. gambeli, 1.3405 mm.; and the gambeli 
yellow mutant, 1.905 mm. By comparing the number of tips and the 
average length of the tips in Tables II, III and IV, respectively, it will 
be noticed that where the number of hairs bearing the terminal band 
is few, the terminal band becomes greater in length. 

The distribution of the quantity of all hairs in each of the six selected 
areas in each skin is shown in table 5. This table shows that the ten- 




















TABLE 3 
Terminal pigment of yellow mutant of P. m. gambeli 
LOCATION TOTAL NUMBER TIPS | TOTAL LENGTH AVERAGE LENGTH 
j mm, mm. 
14:13 2 3.5 1.75 
14:20 1 2.0 2.0 
14:30 0 0 0 
10:13 4 7.5 1.87 
10:20 1 2.0 2.0 
10:30 0 0 0 
Totale..........-. 8 | 15.0 | 1.905 
TABLE 4 


Terminal pigment of P. m. gambeli 














LOCATION | TOTAL NUMBER TiPs | TOTAL LENGTH | AVERAGE LENGTH 
| | 
mm. mm. 
14:13 19 31.75 1.671 
14:20 48 67.2 1.4 
14:30 31 38.0 1.225 
10:13 16 20.3 1.268 
10:20 29 34.05 1.174 
10:30 18 23.5 1.305 
, | ee 161 214.80 1.3405 











dency in all specimens is to a slightly less thickness of hair towards the 
lateral line of demarkation, or the line between the ventral white and 
dorsal pigmented hair. It will be noticed from the totals, however, 
that the reverse is true in the case of P. m. nubiterrae No. 1 and the 
gambeli yellow mutant No.1. It is therefore possible that if a greater 
number of specimens were represented this difference would be greatly 
reduced. 
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All three of these forms of Peromyscus possess the characteristic tail 
stripe, which consists of a band of short, pigmented hairs covering the 
dorsal and dorso-lateral areas of the tail. The remaining tail hairs 
are white. The pigmented caudal hairs of P. m. nubiterrae agree in 
structure with those of P. m. gambeli as described by Collins (’23) as 
well as with the gambeli yellow mutant. The ventral white caudal 
hairs show no difference in the two subspecies and the mutant. 

The vibrissae or whisker hairs of P. m. nubiterrae are, on the whole, 
entirely pigmented, whereas those of P. m. gambeli and the gambeli 
yellow mutant tend to be more nearly pigmentless. The vibrissae of 
these forms are otherwise similar. 


TABLE 5 


Relative number of hairs on the six selected areas for all skins 









































NUBITERRAE GAMBELI | GAMBELI YELLOW MUTANT 
AREA | | " 
| 6/1000 | 2/5000 | 3/5000 87-283 A2 P.m.g. #1 P.m.g. #2 
14:13 | 531 | 621 | 435 | 375 395 345 | 558 
14:20 678 550 | 521 | 612 288 420 712 
14:30 379 | 802 | 788 | 500 600 700 526 
iy 7 | 
Totals...) 1,588 | 1,973 | 1,844 | 1,487 | 1,283 | 1,465 | 1,796 
10:13 | 752 | 548 | 494 | 204 | 605 | 232 328 
10:20 479 | 524 | 442 | 449 | 348 268 354 
10:30 635 | 559 | 651 | 506 | 580 380 430 
. —e 
| | 
Totals....| 1,866 | 1,631 | 1,687 | 1,658 | 1,836 sso | 1,112 








The difference between the characteristics of the ear hairs of P. m. 
gambeli as described by Collins (’23) and of P. m. nubiterrae is that, in 
the latter the longer hairs on the anterior margins possess a well marked 
discontinuous simple ovate medulla with dense masses of medullary 
pigment, Hausmann (’24). This is just the converse of the structural 
condition of the similar parts of the hair of P. m. gambeli. The cortical 
pigment, however, seems to be similar in its distribution. The ear hair 
of the gambeli yellow mutant corresponds in structure with that of P. 
m. gambeli and so differs in similar respects to the structure of P. m. 
nubiterrae. The long white ear hairs described by Collins for P. m. 
gambeli and also found on the gambeli yellow mutant are absent in P. 
m. nubiterrae. The remainder of the hairs on the pinna of the ear are 
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structurally similar to those described for P. m. gambeli but possess 
more cortical pigment, thus giving them a darker appearance. 

The foot hairs of P. m. nubiterrae are nearly the same as those of P. 
m. gambeli and the gambeli yellow mutant (Collins, ’23). The only 
difference is that the former possess medullary pigment in sufficient 
quantity to give to the hair a very slight dusky appearance in compari- 
son with P. m. gambeli which is pigmentless and therefore white. 

Mention has been made of the very few individuals included in these 
comparisons, but there are other factors that may also influence the 
final interpretation of the results. These are: The effect of fading and 
abrasion, and the seasonal variation. Regarding the former I can but 
quote Collins (’23), “As a rule changes in color due to fading and abra- 
sion are slight.’”’ As to the latter the same authority continues, ‘The 
color differences observed within a subspecies .... cannot be as- 
cribed to seasonal changes through which any individual may pass dur- 
ing the year.” It is altogether possible, however, that in a microscopic 
investigation such as described in the present paper, very slight effects 
of abrasion and fading would influence the results obtained. 


CONCLUSIONS 


1. Individual hairs of the underfur of P. m. nubiterrae differ from 
those of P. m. gambeli and the gambeli yellow mutant in the medulla 
type. P. m. nubiterrae possesses a discontinuous simple ovate medulla 
in comparison to the discontinuous compound ovate medulla type pos- 
sessed by both P. m. gambeli and the gambeli yellow mutant. 

2. The pigmented terminal bands of the overhairs of P. m. nubiterrae 
are about equal in their average length to those of P. m. gambeli and the 
gambeli yellow mutant. 

3. The main difference between these subspecies is the relative num- 
ber of overhairs in a given area. (See ratios—table 1.) 

4. Taken in the order of the abundance of pigmented overhair tips, 
P. m. nubiterrae stands first, P. m. gambeli second, and the gambeli yellow 
mutant third. 

5. The caudal hairs, both pigmented and white, are essentially the 
same in all three forms. 

6. Subspecific differences of the vibrissae are slight, the only thing 
significant being the tendency toward more numerous pigmented vi- 
brissae in P. m. nubiterrae in contrast to the more numerous pigmentless 
vibrissae of P. m. gambeli and the gambeli yellow mutant. 
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7. Ear hairs of P. m. nubiterrae show a marked contrast to those of 
P. m. gambeli and the gambeli yellow mutant, especially in the longer 
hairs at the anterior margin of the pinna of the ear. The eastern sub- 
species has, in this case, a prominent discontinuous simple ovate medulla 
with dense masses of medullary pigment. This is just the converse of 
the structure of the corresponding hair in the California subspecies. 

8. The foot hairs of these forms do not give evidence of any marked 
subspecific differentiation with the exception of the presence of medul- 
lary pigment in sufficient quantities to correspond to the color tone of 
the respective subspecies—the more abundant this pigment, the darker 
the subspecies. 
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A NEST OF THE CALIFORNIA GRAY SQUIRREL (SCIURUS 
GRISEUS) 


By C. Hart MeErRRIAM 


[Plate 25] 


The big bushy-tailed Gray Squirrel of the Coast Belt of middle and 
northern California is a common resident of the mixed forests of redwood, 
Douglas spruce, tan-oak, the colorful madrone, and the tree of spicy 
fragrance variously called laurel, bay, or pepperwood (genus Umbellul- 
aria). In the forests of Marin, Sonoma, and Mendocino Counties their 
large leafy nests are common in oaks and less plentiful in Douglas spruce 
and other trees. 

A nest collected by me on my place at Lagunitas in Marin County on 
June 23, 1925, was among the topmost branches of a living tan-oak 
(Quercus densiflora) about 45 feet from the ground. With its outer 
covering of leaf-bearing twigs of the tan-oak, neatly bitten off and 
rather loosely attached, it formed an irregular mass about two feet in 
diameter and three in height. Inside of this protecting mass of twigs 
and leaves was the nest, a roughly subglobular structure eleven by 
fourteen inches in diameter, consisting wholly of bark of the redwood 
tree (Sequoia sempervirens). The outer and coarser part, torn from the 
branches and often bearing patches of tree lichen, consisted of thin 
strips a foot or two in length, varying from a quarter of an inch to a 
full inch in width at the broad end but soon torn into slender thin stream- 
ers, many of which were again subdivided. 

Within this outer covering was the living chamber, a cavity little 
more than five inches in diameter, consisting of and lined with finely 
shredded inner bark of the redwood, the shreds as fine as the finest grass 
and intermixed with a soft compact felting of the same material. The 
lower part of this felting forms a base or platform approximately 9 by 
11 inches in diameter and an inch in thickness, supporting the inner 
chamber and forming a substantial vestibule on which the mother and 
young may rest. 

Thus the nest may be described as consisting of four parts: 

1. A rough outer covering of oak leaves and twigs (not shown in the 
photographs). 

2. The nest proper, of long strips of redwood bark (fig. 1). 

3. The inner chamber of finely divided inner redwood bark (fig. 2; 
entrance enlarged to show nest chamber). 

4. The felted base extending as a vestibule, also of finely divided and 
compacted redwood bark. 
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BIRTH OF THE YOUNG OF MYOTIS AUSTRORIPARIUS 
By H. B. SHERMAN 


[Plate 26] 


Information concerning young bats is meager and the only account 
of parturition among the Microchiroptera which I have come across is 
that of Rollinat and Trouessart' who record a single birth of Vespertilio 
murinus Schreber. Likewise their description of the new-born young 
is the only satisfactory one of which I am aware. The recent recogni- 
tion of Myotis austroriparius, the small numbers of specimens in col- 
lections? and a consequent lack of knowledge concerning their habits 
combine to make the birth of the young and related phenomena of 
unusual interest. 

Frequent visits were made to an old building in Gainesville, Florida, 
during the sprixz of 1929. The first was on March 23 for the purpose 
of collecting specimens of Tadarida cynocephala which regularly roost 
in this place. It is unusually easy to collect and observe the bats in this 
situation and all that were in accessible positions were examined on each 
visit. On /pril 23 a cluster of about twenty Myotis austroriparius was 
found clinging to a rafter among the Tadarida. On subsequent visits 
when Myotis were observed they were either in this same spot or not 
more than ten feet from it. 

Four individuals captured in a net and carried to the laboratory alive, 
as were all of the specimens collected, proved to be males.* April 25 
the cluster had increased in size and was estimated to contain fifty in- 
dividuals. April 29 and May 2 about fifteen were hanging singly among 
the Tadarida. May 4 a cluster of about thirty was found in the original 
place. May 7 they were again more or less scattered and on May 10, 
12 and 14 many adults and young were present in a series of crevices 
between vertical boards that formed the top of a partition of the build- 
ing. May 18 none could be found and a single individual was seen May 
21, 23, 28, 29, and June 1. June 15 an adult female, probably the same 
individual, was captured. A cluster of about 25 was observed in the 
original location on June 25 and 29; oné only July 5; about 50, July 13; 


11896. Sur la Reproduction des Chauves-Souris. Mem. de la Societe Zoolo- 
gique de France, T. IX, pp. 214-240. 

2 Miller and Allen, Bull. U. S. Nat. Mus. No. 144, 78, 1928. 

3 I am indebted to the Bureau of Biological Survey, U. S. Dept. of Agriculture, 
for checking the identification of specimens of this series. 
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and from 100 to 200, October 17, 24, November 5, 18, December 3, and 
January 6. 

Other duties made it impossible for me to prepare all of the specimens 
collected on certain days and those left over were kept alive in 
hardware-cloth cages. A female, No. 430,‘ collected May 2 andetherized 
May 4, was apparently giving birth to a young when killed although this 
was not discovered until the foetus was removed for preservation. An- 
other female, No. 450, captured May 4, gave birth toa young May 7 
when the young was found dead in a somewhat dried condition sprawled 
out on the floor of the cage at 5:40 P.M. Part of the afterbirth was 
being extruded at this time and was being licked and chewed by the 
mother. It was obvious that a second young was about to be born and 
the process was completed, under observation, five minutes later. It 
was enclosed in the amnion and as soon as born its umbilical cord was 
severed by the teeth of the mother and it also dropped to the floor of the 
cage, apparently dead when born. A placenta’ appeared two minutes 
later and was pulled out by the teeth of the mother and eaten. 

On May 8, No. 449, which had been captured the previous day, gave 
birth to a young one between 1:30 and 2:00 P.M. I tried to feed her 
an insect at 1:30 P.M. when she appeared normal; and when she was 
again observed at 2 o’clock the offspring, which was quite wet, was 
vigorously squirming about apparently in search of a teat. The mother 
was licking it and although it appeared to be strong, it uttered no sounds 
as did some of the other newly born young observed. The umbilical 
cord was still attached and the placenta had not appeared. 

At two o’clock and for a considerable time thereafter, the mother 
was hanging from the under side of the top of the cage by rather widely 
spread feet and by herthumbs. The base of the tail was curved strongly 
dorsally, the distal half strongly ventrally, and as the wings were slightly 
spread, the interfemoral and alar membranes formed a receptacle in 
which the young crawled about as far as the length of the cord would 
permit. 

A second young was born from 2:10 to 2:15 P.M. It appeared tail 
end first, enclosed in the amnion and with its ventral side towards that 
of the mother. When about a quarter born, the amnion was torn by 
the teeth of the mother and a minute later the offspring popped out into 


* Numbers refer to specimens in my collection. 

5 The placenta in this species is discoidal in shape and antimesometric in 
attachment. When two embryos were present one was in either uterus. When 
only one was present it was in the right horn. 
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the curled up interfemoral membrane. During this time the first born 
had become attached to the left breast and as soon as the second was born 
it crawled about and became entangled with the first, at which time one 
or both of the young uttered weak squeaks of a nasal quality. These 
notes were frequently heard later whenever the young were disturbed. 
This tangled condition of the young persisted for half an hour during 
which time they were licked by the mother. She then pushed the second 
born with her head and it quickly became attached to the right breast, 
apparently nursing. The first born apparently retained its position on 
the left breast continuously after its first attachment and both became 
quiet. 

The mother retained her position after the young became quiet, but 
occasionally crawled a few inches in a lazy fashion and also occasionally 
licked the discharge from the vaginal orifice, until 3:30 P.M. when she 
hung herself up on one side of the cage in the typical bat position, with 
a young one under the base of each wing. The young one on the right 
side was not attached to a breast at this time but the other apparently 
was. Both were quiet. The mother closed her eyes and apparently 
went tosleep. She remained in this position until at least 5 P.M. when 
I left the laboratory. 

I returned at 6:10 P.M. and at this time both young were still at- 
tached by their umbilical cords which were now white instead of pink 
as at the time of birth. At 6:20 P.M. the placenta of the young at- 
tached to the right side of the mother appeared and was pulled out by 
the teeth of the mother and eaten. Ten minutes later the other pla- 
centa was likewise consumed. In each case about a quarter of an inch 
of the cord was left attached to the young. 

They were weighed at 9 P.M. of the same day, the young weighing 
1.10 and 1.15, and the mother 7.25 grams. The mother had been with- 
out food or drink since her capture the previous day. 

While collecting specimens at 8:45 A.M. on May 10, a female, No. 
455, was found with one young attached by the cord. She was hanging 
head down from the side of a vertical partition of rough boards, by her 
feet and thumbs, but with the rear part of the body held as far fromthe 
partition as possible. The wings were slightly spread and the tail was 
curved as in the case of No. 449, described above. I missed her with 
the first stroke of the net and she took flight, the young one dangling 
by the cord. I captured her a moment later, and when she was examined 
in the laboratory at 9:05 A.M. two young were found, each attached 
by its cord. It was impossible to continue observations at this time 
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and she was placed in a cage in a much frightened condition where she 
flew and rapidly crawled about on all fours. One of the young was 
suspended only by the cord at this time, the other clinging to the mother 
with teeth and claws, and upon my return two hours later one of the 
young was found dead on the floor of the cage with the umbilical cord 
broken, an accident which had caused it to loseblood. The other young 
was attached to the right breast and on the three succeeding days, on 
the occasions when it was found attached to the mother it was always 
attached to the same side. 

At 8:30 A.M. of May 12, No. 458, captured May 10, had given birth 
to two young. One was attached to a nipple and the other appeared 
to be in search of one. They remained attached by the cords until 
2:30 P.M. when the two placentas appeared at short intervais and were 
pulled out and eaten as already described. Again at this time only one 
of the young was attached to a breast, but when I pushed the other in 
place it began at once to nurse. The mother escaped during the night 
leaving the two young in the cage, which had been left open. 

Another specimen, No. 457, also captured May 10, was apparently 
in labor at 8:30 A.M. May 12 and a small amount of a white discharge 
was noticed at the vaginal orifice. Probably the amniotic fluid had 
also been discharged, as her ventral surface was wet and was being 
licked. When the young were born the amnion clung to them in shreds 
and was not torn by the mother’s teeth at the time of birth. At 8:50 
A.M. the elbow of the foetus projected about an eighth of an inch and 
parturition did not progress much in the next half hour. The mother 
was probably weak, as she had not accepted food or water during her 
two days of captivity. Possibly the early rupture of the amnion may 
also have been the cause for the slow progress. Labor lasted for only 
a few seconds at a time and alternated with rest periods that varied 
from 20 to 90 seconds. At 11:47 A.M. the hind quarters of the young 
were suddenly protruded and at 12:15 P.M. the head came out. One 
wing remained unborn and was pulled out with forceps. The young 
then began to crawl weakly about and was licked by the mother. 

During parturition she had been hanging in essentially the same 
position as No. 449, described above, but at 12:35 P.M. she relinquished 
her hold by the thumbs to hang head down. The young then appeared 
to be supported only by the cord, which was just long enough to bring 
its head to the level of the breast where it began to nurse. Four minutes 
later the mother again hung up by her thumbs as well as her feet, and 
the second young appeared. At 12:55 P.M. she again hung head down 














SHERMAN—YOUNG OF MYOTIS AUSTRORIPARIUS 499 


and the young projected about an eighth of aninch. Five minutes later 
it was about half born. Subsequent progress was very slow and at 
2:07 P.M. the second young was pulled out with forceps. This pull 
may or may not have dislodged the placentas. At any rate they ap- 
peared immediately and both young and mother were etherized and 
preserved in formalin. (Pl. 26, figs. 3 and 4.) The length of the um- 
bilical cords in these specimens is 14 mm. each, after having been pre- 
served in formalin. 

Specimen No. 469, collected at 4 P.M., May 14, had two young cling- 
ing to her and was eating a placenta at the time of capture. This is 
the latest date on which newly born young were observed. 

At birth, the young are naked except for a few vibrissae, some hairs 
on the toes and a few in the region of the knees. The ears and eyes 
are closed and they have a blackish color, although the transparency 
of the skin adds a pinkish hue. The tips of the ears of young that lived 
in captivity became free and stood out from the head from one to two 
days after birth. Other young captured and estimated to be a week 
old had their eyes open. 

Attempts were made to feed specimens which were kept captive. 
Insects of various kinds were offered them with forceps, and water was 
given them with a pipette. These attempts were only moderately suc- 
cessful and there can be no doubt that the animals were undernourished. 
Much individual variation was noticed in regard to the types of insect 
food accepted and also in the ease with which certain individuals were 
induced to snatch an insect from the forceps. Several refused all food 
and water offered, others refused on the evening after capture but ac- 
cepted the following evening and a few accepted both food and drink 
shortly after capture. Specimen No. 450 was fed most easily and learned 
to come to any part of the cage where the forceps grated on the wire 
mesh. On May 8 she was fed ninety small insects which were found 
on the screened windows of the laboratory, without apparently satis- 
fying her appetite. These included pentatomids, leaf-hoppers, mos- 
quitoes, craneflies, other Diptera, moths, and small beetles. Small 
portions of crickets (Gryllus and Ceuthophilus) and grasshoppers were 
accepted by this and other individuals. Another specimen refused a 
moth that No. 450 ate greedily and also ate a certain beetle that No. 
450 had several times refused. It was also noticed that the choice of 
food changed from night to night with the same individual. 

All but one of the mothers with young born in captivity were kept 
alive for a few days. In the morning the young were usually not at- 
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tached to their mothers but were hanging on the cage close by. At 
first I interpreted this as being evidence that the mothers were too 
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undernourished to care for them, but observations at the building where 
all were captured showed that the adults and young often hang separately 
during the day. The young thus observed varied in age from a few 


6 In rigor mortis. 
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hours to probably a week. Mr. O. C. Van Hyning, of the Florida State 
Museum, who chanced to make some independent observations on this 











































































































TABLE 2 
Measurements of adult males 
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same colony at about 8:30 P.M. told me t: at many young were present 
at this time, although adults of this species were not seen. Several 
adult Tadarida, however, were in their vicinity. 


6 In rigor mortis. 
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The surviving young of No. 455 was attached to its mother on the 
several occasions when it was observed on the day of its birth and cap- 
ture, but the next morning they were hanging separately from the side 
of the cage. The young one appeared to be well nourished and contented. 
Later in the morning the mother placed her right wing over it and it 
became attached to her breast. The same procedure was observed the 
following morning. 

Measurements were made immediately after the specimens were 
etherized and before rigor mortis had set in, unless otherwise specified. 
The total length, length of tail, foot and thumb were taken direct on 
a ruler graduated in millimeters. Length of tibia and forearm were 
taken with vernier calipers, and the length of the ear and metacarpals 
were taken with dividers and a ruler graduated to half millimeters. The 
average length of the tail, foot and thumb of adults is noticeably greater 
than corresponding figures published by Miller and Allen (loc. cit., p. 80.), 
which may possibly be explained by the freshness of the specimens here 
listed while being measured. Other external characters agree well with 
the description given by Miller and Allen. All available figures show 
that males average slightly smaller than females. 

All of the young which were not measured in rigor mortis were cap- 
tives for at least a day and hence their measurements may not corres- 
pond exactly with others which lived under normal conditions. 


SUMMARY 


1. Myotis austroriparius (Rhoads) were present in considerable num- 
bers in an old building at Gainesville, Florida. 

2. Evidence of parturition was observed from May 4 to May 14. 

3. During parturition the mother assumed such a position that the 
interfemoral and alar membranes formed a receptacle in which the young 
crawled about as soon as born. 

4. Except in cases when the young were born dead or in which the 
amnion was ruptured before birth, the placenta did not appear until 
several hours after birth. At this time it was pulled out by the teeth 
of the mother and eaten, about a quarter of an inch of the cord being 
left attached to the young. 

5. The length of the umbilical cord of two young of one individual 
is 14 mm. each, after having been preserved in formalin. The length 
of the cord is such that when the mother hung head down in an extended 
position and when the young appeared to be suspended only by the cord, 
the head of the young was on a level with the nipples. 
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6. Soon after birth and before the appearance of the placenta, the 
young may be suspended only by the cord, when, under unusual condi- 
tions, the mother takes flight. 

7. Of the seven cases of parturition observed, all occurred during the 
day, and none of the captives gave birth to young at night. 

8. Twenty-nine females collected between April 25 and May 14 either 
contained embryos or had recently given birth to young. Twenty-one 
of these had either an embryo in each uterus or two young. The other 
eight contained a single embryo in the right uterus. 

9. At birth the young are naked except for a few vibrissae and a few 
hairs on the toes and about the knees. The ears and eyes are closed 
and except for the transparency of the skin which gives them a pinkish 
hue, they are black. 

10. The tips of the ears of young kept in captivity became free and 
stood out from the head from one to two days after birth, and young 
captured and estimated to be a week old had their eyes open. 

11. Adults were fed pentatomids, leaf hoppers, mosquitoes, craneflies; 
other Diptera, moths, small beetles and small portions of Gryllus, Ceutho- 
philus, and grasshoppers besides water. Much individual variation was 
observed in choice of food eaten. 

12. Young apparently remained attached .o their mother much of 
the daytime on the day of birth, but on subsequent days and nights they 
were attached only occasionally. 


EXPLANATION FOR PLATE 26 


Fia. 1. Adult female, No. 576, reduced. 

Fia. 2. Head of No. 576, about three times life size. 

Frias. 3 anp 4. Specimen No. 457 and young somewhat reduced. The pla- 
centas and umbilical cords are attached and undamaged. Figure 4 shows a 
rather natural position of the young, although they are preserved specimens. 
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GENERAL NOTES 


FURTHER NOTES ON TOLYPEUTES 


Since the appearance of my paper on the ‘Distribution and Habits of the 
Three-banded Armadillo (Tolypeutes), (Journ. Mamm. 1930, 11, No. 1, pp. 61-68), 
three more specimens have come to light. Dr. Thomas Barbour, Director of the 
Museum of Comparative Zoology, was kind enough to call my attention to these 
specimens, and to send them to me for examination. It has been a pleasure to 
handle them, as two are the most important and interesting specimens of this 
genus in any known collection. 

These two specimens (M. C. Z., Nos. 1974, 1975) are from Pernambuco, Brazil, 
collected by the Rev. J. C. Fletcher; one bears the date ‘‘Dec. 1863.’’ Both are 
Tolypeutes tricinctus tricinctus (Linnaeus) and afford physical evidence of my 
claim that Pernambuco should be the type locality of this species. They bring 
the total of known specimens up to eight, and are especially interesting because 
they are not only the sole specimens in this country, but the only ones in the 
world with any definite locality. 

One of the armadillos (M. C. Z., No. 1974) has the skull in the skin; the other is 
the carapace rolled up in the defensive position of the animal. The posterior 
shields each have thirteen rows of scutes, the scutes being larger and therefore 
fewer per row than in 7. t. matacus. The cephalic shields agree in pattern with 
that given for the species, but I believe a series would show the same variation as 
found in 7’. matacus. The tail is depressed; there are five toes on the front feet; 
three rows of scutes under the eyes; and in all other respects the specimens agree 
with former descriptions of the species. 

The other specimen (M. C. Z., No. 6312) is a mounted example of Tolypeutes t. 
muriei (Garrod), from Corte Pie, northwest of Bahia Blanca, Province of Buenos 
Aires, Argentina, and was purchased from H. A. Ward, of Rochester, New York. 
The scutes on this animal are markedly raised and tuberculated, and the shields 
and moveable bands are very hairy along the back. These conditions can, I am 
sure, be ascribed toimmaturity. A good series of skulls is still necessary to prove 
that muriei is a valid subspecies. This is the fourth specimen of muriei known to 
be in collections in this country.—Conin CampBELiL SanBorn, Field Museum of 
Natural History, Chicago, Illinois. 


WEASEL BADLY INJURED BY KING SNAKE 


While traveling on a gravel road three and one-half miles southeast of Santa 
Margarita, San Luis Obispo County, about ten a.m. on May 28, 1930, I was so for- 
tunate as to witness a struggle between an adult male weasel (Mustela xanthogenys 
zanthogenys) and a king snake (Lampropeltis getulus boylii) three feet, five inches 
long. Each of these animals is now preserved as a scientific specimen in the 
Museum of Vertebrate Zoology. 

Upon our driving past the animals, the weasel became frightened and ran into 
some grass some seven or eight feet away at the side of the road. When I walked 
back toward the scene of the struggle, the weasel had returned to the center of the 
road and gripped the snake on the back of the head. The weasel was being carried 
around, and even thrown off its feet, by the violent writhings of the reptile. 
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Three bullets from a pistol were fired at them from a distance of 25 yards, with no 
apparent attention being shown by either individual until the third shot, when 
the weasel acted asif struck. It loosed its hold and slowly dragged itself into the 
grass where it was easily caught and killed. The snake lay dead in the center of 
the road. The weasel had been bitten in many places on the head, neck, and body. 
The tough skin was cut entirely through in six places; these wounds showed 
plainly when the weasel was skinned, but no bullet marks were found, although 
they were carefully looked for. It appeared, therefore, that the snake alone had 
badly, if not fatally, wounded the weasel. The only marks on the snake were two 
small holes at the base of the skull. 

The question arises which was the aggressor? It seems more likely that the 
weasel attacked the snake, for if the opposite were true, the weasel likely would 
have escaped unless it-was sick, and, too, it probably would not have returned 
after being frightened by the car.—W. C. Russe.tu, Museum of Vertebrate Zoology, 
University of California, Berkeley, California. 


ON A LONG-KNOWN OCCURRENCE OF A MUSK-OX AT NATCHEZ, MISSISSIPPI 


In 1893 the writer gave an account of the finding! at Natchez, Mississippi, of a 
musk-ox now called Symbos cavifrons. On page 392 was presented also a list of 
the fossil vertebrates which had been found in Mississippi. This had been pre- 
pared by Dr. Joseph Leidy for the state geologist, B. L. C. Wailes and appeared in 
this official’s report published in 1854.2 Among the animals named was Bodthe- 
rium cavifrons, this genus being then supposed to contain the species. The list 
was later reproduced by E. W. Hilgard.* In neither of these reports was it defi- 
nitely stated where the species had been found nor what parts of the animals had 
been secured. 

In 1855, in discussing Megalonyz jeffersonii Leidy wrote‘ as follows: 

A number of bones of an adult skeleton which were discovered by Dr. M. W. 
Dickeson, in the vicinity of Natchez, Mississippi, associated with the remains of 
the Mylodon, Equus americanus, Bootherium, Cervus, Ursus, Tapirus, etc. They 
were obtained according to Dr. Dickeson, from a stratum of tenacious blue clay 
which underlies the drift east of Natchez. With these specimens and present- 
ing the same general appearance of color, compactness, etc., was discovered the 
so-called fossil human innominate bone. 

In 1870 Leidy announced! that a ramus of a lower jaw found in Iowa and con- 
taining only the hindmost molar had been sent to him by the Smithsonian Insti- 
tution and that this appeared to belong to Ovibos cavifrons. This, he said was the 
first time that the lower jaw of this animal has been found. So far as known to 
the present writer, no other part of the lower jaw of this species has since that 
time been discovered. Mr. Barnum Brown found in northwestern Arkansas the 
second and third lower molars of a new species which he named Symbos australis. 





1 Publ. No. 322, Carnegie Instn., Wash., D. C., p. 254. 
2 Rep. on Agricult. and Geol. Miss., p. 286. 

3 Rep. on Geol. and Agricult. Miss., 1860, p. 196. 

* Smithson. Contr., vol. VII, art. 3, p. 6. 

5 Proc. Acad. Nat. Sci., 1870, p. 73. 
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It must be added that the jaw mentioned by Leidy appears to have been lost. In 
describing the Iowa jaw Leidy recalled® the Natchez tooth and stated that it 
would appear to belong to the same animal and he gave its measurements. 

It appears now reasonably certain that the tooth found at Natchez belongs to 
the musk-ox Symbos cavifrons and that it was discovered in the tough blue clay 
with the other fossil animals. All of these, except two, are now extinct. The 
musk-ox tooth represents the most southern occurrence of any species of the sub- 
family Ovibovinae. It would be interesting to learn how it reached that locality. 
It may be taken as certain that it was during one of the glacial stages. Other 
specimens of the species have been discovered along the eastern border of Okla- 
homa and along Mississippi River in Missouri. It is possible that some herds 
wandered as far south as Natchez. Or possibly an unfortunate animal fell into 
the Mississippi and its carcass was swept down to Natchez. 

It is of more importance to know when the animal met its fate. The geology 
at Natchez was studied’ by Dr. W. J. McGee. He found from 25 to 50 feet of loess 
overlying the fossil-bearing blue clay (Port Hudson) and that the latter was from 
10 to 15 feet thick. Chamberlin and Salisbury later described® a formation under- 
lying this which they called the Natchez and referred to the Subaftonian (Nebras- 
kan) and the Aftonian. They expressed the opinion that the great Mississippi . 
trench, 60 miles more or less in breadth, had been excavated since the deposition of 
the Natchez. The blue clay lies between the Natchez and the loess. 

The present writer has discussed® the age of the mammals occurring at Nat- 
chez, and expressed the view that they had been buried there not later than the 
Sangamon interglacial stage. Considering now the occurrence of the musk-ox 
and the fact that 200 feet of loess has been deposited in that region since those 
animals existed the writer is inclined to refer them to the Illinoian interglacial 
stage. 

Some years ago at the Academy of Sciences of Philadelphia the writer ex- 
amined the tooth found at Natchez and took some notes on it. In preparing the 
account mentioned at the beginning of this article the writer overlooked these 
notes. Since it may enable some one hereafter to identify teeth of this musk-ox 
the notes are now given. On the label the tooth is referred to Ovibos cavifrons and 
credited to Dr. M. W. Dickeson, Natchez, Mississippi. 

A last lower molar not yet cut and the roots are not developed. Crown 59mm. 
high in front, 45mm. high on hind lobe. 54mm. long at the base, 43 mm. long at 
the summit. Anterior lobe 21 mm. thick at the base, 17 mm. thick just below the 
summit; middle lobe 19 mm. thick at base, 7 mm. at summit. On the inner face 
the columns and valleys are not so strongly developed as in Bison. On the outer 
face the two valleys are very deep and there are no accessory pillars. 

In discussing the ontogenesis of the molars of Ovibos moschatus, Dr. J. A. Allen 
stated" that ‘‘the third molar breaks through the alveolus about the beginning of 
the fourth year.’ We may suppose that this was approximately the age of the 





® Mem. Amer. Museum Nat. Hist., vol. IX, p. 203, pl. XXII. 
712th Ann. Rept. U. 8. Geol. Surv., 1891, p. 397. 

8 Geology, vol. III, p. 386, 1906. 

® Publ. 322 Carnegie Instn. Wash., 1923, p. 393. 

10 Mem. Amer. Mus. Nat. Hist., New York, vol. I, pt. IV, p. 139. 
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possessor of the tooth of Symbos found at Natchez.—O. P. Hay, Carnegie Institu- 
tion of Washington, Washington, D. C. 


CONVENIENT CONTAINERS FOR SPECIMEN MATERIAL 


Often opportunities arise for the preservation of specimen material by treat- 
ment with formalin where containers are lacking or where such may be done by 
individuals not prepared to care for collections. In such cases, sections of old 
automobile inner tubes may be used, preferably not of exceptionally heavy rubber, 
and, of course, not badly deteriorated. These have proven very satisfactory in 
the preparation and shipment of fish specimens and should be equally satisfactory 
with small mammals or parts of specimens not easily crushed. 

A section of a tube is cut about eight inches longer than sufficient to hold the 
specimen and one end fo ded back 14 to 2 inches, rolled tightly and sealed by 
wrapping it several times with a rubber band formed by cutting off a section of the 
tube one inch wide. This forms a bag in which the specimen or material may be 
treated with formalin. The other end may be sealed in a similar manner or left 
open. After treatment the liquid may be drained off and with both ends sealed, 
a liquid-proof container results which retains the fumes of the preservative. 
The only precaution in treating is to avoid crowding in the tube so that the speci- 
men may not harden in a distorted shape. For shipment it should be wrapped in 
corrugated board or similar material as an extra safeguard against any escape of 
moisture. Fish specimens treated this way have been shipped by parcel post 
across the continent very satisfactorily.—S. B. Locks, Intermountain Forest 
and Range Experiment Station, Ogden, Utah. 
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certain cycads.) 
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(Anonymous) Curistranta. Der Wildbestand Polens. Der Naturforscher, vol. 
6, no. 9, p. 338. December, 1929. (According to official records, the national 
forests of Poland contain 193 elk, 5160 red deer, 37,200 roe deer, 141 bears, 
7600 wild boars, 2170 wolves, 298 lynxes, 141 wild cats, and 235 beavers.) 

AramBoura, C. and Jean Pivetzavu. Note préliminaire sur un Ruminant du 
Pliocéne inférieur du Roussillon. Comptes Rendus Somm. Séance Géol. 
France, 1929, nos. 10-11, pp. 144-146. 1929. (New: Parabos). 

ArctrropuLo, A. I. Sur une localité nouvelle du Nyctalus siculus Palumbo 
(Chiroptera) dansl’URSS. Ann, Mus. Zool. Acad. Sci., URSS., pp. 131-132. 
1929. 

Astre, Gaston. Restes du grand boeuf primitif dans les alluvions du Tarn. 
Bull. Soc. Hist. Nat. Toulouse, vol. 58, no. 1, pp. 62-66. 1929. 

Brachyodus borbonicus Castelnau d’Estrétefonds. Comptes Rendus 
Somm. Séance Soc. Géol. France, no. 5, pp. 63-65. 1929. 

BAUMGARTNER, W. J. The foetal pig—A mammalian type. School Science & 
Math., Univ. of Kansas, vol. 25, no. 3, pp. 300-301. March, 1925. 

BaunackE. Die pflanzenschutzlich wichtigen Nagetiere Sachsens und ihre 
Bekimpfung. III. Die Feldmaus (Arvicola arvalis Pall.). Die Kranke 
Pflanze, Dresden, Jahrg. 5, heft 3, pp. 35-39. March, 1928. 

Béicovuen, H. A propos du crane de panthére, dit de Malarnaud. Bull. Soc. 
Hist. Nat. Toulouse, vol. 56, no. 4, pp. 469-474. 1927. 

BincuaM, Harotp C. Chimpanzee translocation by means . ooxes. Comp. 
Psych. Monographs, vol. 5, no. 3, Serial no. 25, pp 1-91, pls. 1-4. February, 
1929. 

Bo.x, Lovis. Origin of racial characteristics in man. Amer. Journ. Phys. 
Anthrop., vol. 13, no. 1, pp. 1-28, April-June, 1929. 

Borissiak, A. On a new direction in the adaptive radiation of mastodonts. 
Palaeobiologica, vol. 2, nos. 1-3, pp. 19-33, figs. 4, pls. 3-5. 1929. (New: 
Platybelodon danovi.) 

Bortz, Davip. Height in elephants. Journ. Bombay Nat. Hist. Soc., vol. 33, 
no. 2, p. 437. Feb. 15, 1929. 

Branper, A. A. D. Tiger tracks. Journ. Bombay Nat. Hist. Soc., vol. 33, no. 
4, p.972. October 15, 1929. 

Burton, Lr. Cot. R.W. The tiger’s method of making a ‘kill.’ Journ. Bombay 
Nat. Hist. Soc., vol. 33, no. 4, pp. 974-975, with illus. October 15, 1929. 

— Panther climbing up to a Machan. Journ. Bombay Nat. Hist. Soc., 
vol. 33, no. 4, pp. 978-979. October 15, 1929. 

Casrera, ANGEL. Un Astrapotérido de Colombia. Physis, Buenos Aires, vol. 
9, no. 34, pp. 436-439, 1 fig., 1929. (Xenastrapotherium kraglievichi.) 

Cameron, I. L. Body measurements of a gaur (Bibos gaurus). Journ. Bombay 
Nat. Hist. Soc., vol. 33, no. 4, pp. 983-985, illus. October 15, 1929. 

CasTELLANOs, ALFREDO. Nuevas especies de Gliptodontes del género Trachy- 
calyptus. Anales Museo Nacional Hist. Nat. ‘‘Bernardino Rivadavia,”’ 
Buenos Aires, vol. 36, pp. 1-41, pls. 9. Dec. 18,1929. (New: Trachycalyptus 
dubius, Trachycalyptus planus, Trachycalyptus gracilis.) 

Cuamprion, F. W. The distribution of the mousedeer (Moschiola meminna). 
Journ. Bombay Nat. Hist., vol. 33, no. 4, pp. 985-986. October 15, 1929. 

Cuano, Hsicurn. Die Funktion des Kauapparates bie den Proboscidiern. 
Palaeobiolgica, vol. 2, nos. 1-3, pp. 34-48, figs.6. 1929. 
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Cuarpin, P. TerbHarD DE. Observations sur la lenteur d’Evolution des faunes de 
Mammiféres continentales. Palaeobiologica, Wien & Leipzig, vol. 1, pp. 
55-60. 1928. 

Cuasen, F. N. and C. Bopen Ktoss. Notes on flying lemurs (Galeopterus). 
Bull. Raffles Mus., Singapore, no. 2, pp. 12-22. July, 1929. (Lists 11 forms.) 

Cuiarx, Austin H. Dead versus living men. The Scientific Monthly, vol. 29, 
pp. 255-264. Sept., 1929. 

Cory, W. W. An ordinance respecting the exportation of furs from the North 
West Territories passed by the North West Territories Council in the year 
1929, Ottawa, pp. 5. 1929. 

Cremers, Jos. Bos. Primigenius Bojanus. Oeros. Natuurhist. Mannblad, 
Limburg, vol. 16, no. 4, pp. 44-45, 3 figs. 1927. 

Crippie, Stuart. An annotated list of the mammals of Aweme, Manitoba. 
Canadian Field-Nat., vol. 43, no. 7, pp. 155-159. October 1, 1929. 

Davip, Karu. Ueber die Paarung des Bibers. Der Naturforscher, vol. 6, no. 
9, p. 351. December, 1929. 

Depféret, Cu., E. PasseMARD, and J. Rocuserrs. Les vertébrés du Fort Bour- 
donneau a Fés (Maroc). Bull. Soc. Hist. Nat. Toulouse, vol. 57, no. 3, pp. 
277-295, pls. 4, fig.1. 1928. 

Dietricu, W. O. Uber die Einbettung eines Urs (Bos primigenius Boj.) im 
Steinheimer Schotter. Jahreshefte Vereins f. Vaterl. Naturk. Wiirttemberg, 
Stuttgart, Jahrg. 1929, vol. 85, pp. 43-46, fig. 1. 1929. 

Bericht iiber die obereoziinen Saiugetiere der Ulmer Alb. Palaeontolo- 
gische Zeitschrift, vol. 11, no. 3, pp. 258-261. November 21, 1929. 

Dusors, Georaes. Remarques sur la faune de Voegtlinshofen (Haut-Rhin). 
Comptes Rendus Somm. Séance Soc. Géol. France, no. 12, pp. 176-177. 1929. 

Duronp, Cu. Une nouvelle capture de la Genette (Genetia vulgaris Lesson) en 
Belgique. Ann. Soc. R. Zool. Belgique, vol. 59, pp. 91-94. (1928) 1929. 

Dysowsk1, B. Contribution 4 la connaissance des phoques de Sibérie. Acad. 
Polonaise Sci. & Lettr. Comptes Rendus. Mens. Cl. Sci. Math. & Nat., no. 8, 
p. 7. [Abstract] October, 1929. (Lake Baikal: Baicaliopusa dorohostaiskii 
and B. wereschtschagini.) 

Epincer, Titty. Die fossilen Gehirne. Julius Springer: Berlin, 1929, pp. 249. 

ExRENBERG, Kurt. Uber einen bemerkenswerten Birenschiidel aus der Biaren- 
héhle bei Winden im Burgenland. Anzeiger Akad. Wiss. Wien., math.-naturw. 
KL, vol. 65, no. 26, pp. 1-2. 1928. 

——— Ursus deningeri v. Reich. und Ursus spelaeus Rosenm. Anzeiger 
Akad. Wiss. Wien., math.-naturw. K1., vol. 65 nos. 1-27, pp. 96-98. 1928. 

Uber Art-Wandlung und Art-Benennung. Biologia Generalis, Wien 
& Leipzig, vol. 4, pts. 6-8, pp. 695-712, pl. 23. 1928. 

Zur Frage der Systematischen und Phylogenetischen Stellung der 
Barenreste von Hundsheim und Deutsch-Altenburg in Niederdésterreich. 
Palaeobiologica, vol. 2, nos. 4-5, pp. 213-221, pls. 19-20. 1929. 

and O. SickeENBERG. Eine Plistoziine Héhlenfauna aus der Hochgebirgs- 
region der Ostalpen. Palaeobiologica, vol. 2, nos. 6-7, pp. 303-364, figs. 5, 
pls. 35-42. 1929. 

Fick, R. Ueber die Kérpermasse und den Kehlsack eines erwachsenen Orangs. 

Zeitschr. f. Siugetierkunde, vol. 4, no. 2, pp. 65-80, 5pls. August 6, 1929. 
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Fisner, C.O. The antelope of Lassen County. California Fish and Game, vol. 
15, no. 4, pp. 349-350. (October) December, 1929. 

Fueay, Davip. The brush-tailed Phascogale. Victorian Naturalist, vol. 46, no. 
6, pp. 135-136, fig. 1. October, 1929. 

Fiowser, 8. S. Mammals. List of the vertebrated animals exhibited in the 
gardens of the Zoological Society of London 1828-1927. vol. 1, pp. 11 + 419. 
London, 1929. 

Friepericus, Hernz F. Kanibalismus bei Kaninchen. Pelztierzucht, vol. 5, no. 
10, pp. 197-200. 1929. 

FREUDENBERG, WILHELM. Ein Schimpansenbild aus dem Mittelalter. Zeitschr. 
f. Siugetierkunde, vol. 4, no. 1, p. 64,1 fig. July 6, 1929. 

Zur Frage der Rechtshindigkeit des Menschen und der Gliedmassen- 
asymmetrie der Primaten. Zeitschr. f. Siugetierkunde, vol. 4, no. 1, pp. 
36-46, 1 pl., l fig. July 6, 1929. 

Die ersten Primatenfunde von Bammental bei Mauer a. d. Elsenz aus 
praeglacialen Neckarkiesen. Verhandl. Ges. Phys. Anthrop., vol. 3, pp. 68- 
82,2 pl., 1 fig. 1929. 

Die altquartire Hominidenfundstelle von Bammenthal a. d. Elsenz. 
Zeitschr. Deutsch. Geol. Ges., vol. 81, no. 6, pp. 290-291. 1929. 

Ein Sabeltiger und ein grosser Anthropoide (?) aus den Sanden von 
Mauer a. d. Elsenz. Zeitschr. Deutsch. Geol. Ges., vol. 81, no. 6, p. 291. 
1929. 

Fry, T.B. Bombay Natural History Society’s mammal survey of India, Burmah, 
and Ceylon. Report no. 46 (supplementary) on the second, third and fourth 
collections from Toungoo, Burmah, made by Mr. J. M.D. Mackenzie, I.F.S. 
between dates February 9, 1927 to March 2, 1928. Journ. Bombay Nat. Hist. 
Soc., vol. 33, no. 3, pp. 636-652. 1929. 

GaBRIELSON, Ina N., and E. E. Horn. Porcupine control in the western states. 
Leaflet 60, pp. 8, figs.6. May, 1930. 

Gites, Francis H. Adversaria of Elephant Hunting, (together with an acccunt 
of ail the rites, observances and acts of worship to be performed in connection 
therewith, as well as notes on vocabularies of spirit language, fake or taboo 
language and elephant command words). Journ. Siam Soc., vol. 23, pt. 2, 
pp. 61-96. December, 1929. 

GrancGer, Water and Grorce G. Simpson. A revision of the Tertiary Multi- 
tuberculata. Bull. Amer. Mus. Nat. Hist., vol. 56, art. 9, pp. 601-676, figs. 
1-43. February 21, 1929. 

Gray, Rosert W. Growth and longevity of whales. Nature, London, vol. 123, 
no. 3111, pp. 910-911. June 15, 1929. 

Grecory, W. K. The lineage of man. Reprinted from ‘‘Creation by Evolu- 
tion,’’ New York, pp. 270-292. 1928. 

Grosser, O. Zur Phylogenese der Placenta. Anat. Anz., vol. 68, pp. 297-300. 
1929. 

Die Placenta von Centetes und ihre Lehren betreffs der Stoffaufnahme 
in der Placenta. Zeitschr. f. Anat. u. Entwickges, vol. 88, pp. 509-521, 10 
figs. 1929. 

Hanuart, 8. An experience with a tigress. Journ. Bombay Nat. Hist. Soc., 
vol. 33, no. 4, pp. 976-977. October 15, 1929. 
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Hanson, Karu B. Hygiene in fox farming. Leaflet no. 47, U. 8S. Dept.Agric., 
pp. 6, figs. 4. October, 1929. 

Harmer, 8. F. Report on Cetacea stranded on the British Coasts from 1913 to 
1926, no. 10. British Museum (Natural History), pp. 1-90, London. Feb. 
26, 1927. 

Hatt, Ropert T. Noses. How nature adapts and develops noses to the needs 
of her creatures—queer uses for queer noses. Natural History, New York, 
York, vol. 29, no. 5, pp. 497-505, illus. Sept.—Oct., 1929. 

Hayasi, Kyo. Untersuchungen iiber Cetacea. XXVI. Weitere untersuchung 
tiber die Verwandtschaftsverhiltnisse zwischen den verschiedenen Walarten. 
Japanese Journ. Med. Sci. Trans. II. Biochem., vol. 1, no. 2, pp. 127-129. 
1927. 

Hexusine,H. Ein neuer Carnivor von Steinhem am Albuch. Verhandl. Schweizer. 
Naturforsch. Ges., vol. 110, p. 192. 1929. 

HiuzHermer, Max. Einige Reste tierischer Bauopfer aus Sichem. Zeitschr. f. 
Saugetierkunde, vol. 4, no. 2, pp. 125-128. August 6, 1929. 

Horn, C.E. Microsorex hoyi, anew mammal for the Toronto region. Canadian 
Field-Nat., vol. 43, no.7, p. 168. October 1, 1929. 

Howe.., ArtHur H. Revision of the American chipmunks. (Genera Tamias 
and Eutamias). North Amer. Fauna No. 52, Biol. Surv., U. 8S. Dept. Agric., 
pp. 157, pls. 10, maps9. November 30, 1929. (New: Neotamias, subg. nov.) 

HrouitKa, AupS. The Neanderthal phase of man. Ann. Rept. Board Regents 
Smithson. Inst. for 1928, publ. 2981, pp. 593-621, pls. 4, figs. 6. November 
18, 1929. 

JoHNSON, GEORGE Epwin. Hibernation of the thirteen-lined ground squirrel, 
Citellus tridecemlineatus (Mitchill). III. The rise in respiration, heart 
beat and temperature in waking from hibernation. Biol. Bull., vol. 57, pp. 
107-129, 6 figs. August, 1929. 

KERVILLE, Henri GapEAU DE. Recherches botaniques et zoologiques effectuées, 
en 1926 et 1927 dans le cirque d’Espingo et la partie supérieure du val du port 
de Vénasque (canton de Bagnéres-de-Luchon, Haute-Garonne). Bull. Soc. 
Amis Sci. nat. Rouen, pp. 139-203, pls. 4. (Mammiféres, pp. 173-174). 1928. 

Krircuer, ANTON. Zur Struktur der minnlichen Geschlechtsorgane von Pferd 
und Rind. Zeitschr. f. Siugetierkunde, vol. 4, no. 2, pp. 90-121, figs. 4, pls. 
4. August 6, 1929. 

Kotter, Orro. I. Die Siugetiere der norddalmatinischen Iseln. Ann. Natur- 
hist. Mus. Wien., vol. 43, pp. 193-196. 1929. 

Koutumann, Max. Note sur les Mammiféres rapportés d’Asie Mineure par M. 
Henri Gadeau de Kerville. Voyage Zoologique d’Henri Gadeau de Kerrville 
en Asie-Mineure (Avril-Mai 1912), vol. 2, pp. 145-150. 1928. 

Larsen, Mrs. Henry. The antelope near Fresno. Calif. Fish and Game, vol. 
15, no. 4, pp. 350-351. (October) December, 1929. (Former occurrence.) 

Lz Sovsgr, A.S. The numbers and distribution of mammal species in the Austra- 
lian region. Rept. Australian Assoc. Adv. Sci., vol. 19, pp. 245-248. (1928) 
1929. 

LevurHarpt, F. Neue Funde von Resten grosser Huftiere aus dem Dilivium der 
Umgebung von Liestal. Verhandl. Schweizer. Naturforsch. Ges., vol. 110, 
pp. 191-192. 1929. 
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Locan-Homez, W. M. Alarm call of Langoors. Journ. Bombay Nat. Hist. Soc., 
vol. 33, no. 4, p. 971. October 15, 1929. 

LénneerG, Einar. Fiillriivstammen i Sverige 1926. K. Svenska Vetensk. 
Skrifter i Naturskyddsirerden no. 7, pp. 1-23. (Investigations indicate 
necessity for rigid law prohibiting all trapping and hunting of Arctic fox, as 
extermination over greater part of its former range is feared.) 

Lépez ARANGUREN, Dotores J. Camélidos fésiles argentinos. Anales Soc. 
Cien. Argentina, vol. 109, no. 1, pp. 15-35, figs. 9; no. 2, pp. 97-126, figs. 13, 
1930. (New: Lama gigantea; L. ameghiniana.) 

Lorenzo, Grusepre pE and Geremia D’Erasmo. 1|’Elephas antiquus nell’ Italidé 
meridionale. Atti R. Accad. Sci. Fis. e Mat., Naples, vol. 17, ser. 2, art. 11, 
pp. 1-104, 1 map, 9 pls., 21 figs. 1927. 

Low, Jamzs W. Contributions to the development of the pelvic girdle. 3. The 
pelvic girdle and its related musculature in Monotremes. Proc. Zool. Soc. 
London, 1929, pt. 2, pp. 245-265, figs. 1-9. August, 1929. 

Kerr, A. A virtue ascribed to an elephant. Journ. Siam Soc., vol. 23, pt. 2, 
p. 123. December, 1929. 

MackeEnzi£, J. M.D. Notes on Berdmore’s squirrel (Menetes berdmorei). Journ. 
Bombay Nat. Hist. Soc., vol. 33, no. 4, pp. 980-981. October 15, 1929. 

Food of the slow loris (Nycticebus coucang). Journ. Bombay Nat. 
Hist., vol. 33, no. 4, p. 971. October 15, 1929. 

Maret, Carros A. Notas anatémicas que fundamentan el género ‘‘Lagos- 
pedius”’ de roedores histricomorfos. Physis, Buenos Aires, vol. 9, no. 32, 
pp. 102-104. 1928. 

MARINELLI, WiLtHELM. Grundriss einer Funktionellen Analyse des Tetrapoden- 
schiidels. Palaeobiologica, vol. 2, nos. 1-3, pp. 128-141, figs. 6, pls. 11-14. 
1929. 

Martruew, W. D. Critical observations upon Siwalik mammals. Bull. Amer. 
Mus. Nat. Hist., vol. 56, no. 7, pp. 437-560, figs. 55. 1929. 

Matrtuew, W. D., W. Grancer, and G. G. Simpson. Additions to the fauna of 
the Gashato formation of Mongolia. Amer. Mus. Nov., no. 376, pp. 1-12, 
(New: Praolestes, P.nanus; Pseudictops, P. lophiodon; Eurymylidae; Opisthop- 
salis, O. vetus; Prodinoceras, P. martyr; Palaeostylops macrodon.) 

MAXWELL, Hersert. The fate of two otters. The Scottish Naturalist, no. 175, 
p. 7. January-February, 1929. 

Pine martens in Moray and Wigtownshire. The Scottish Naturalist, 
no. 179, p. 136. September-October, 1929. 

McGuire, Harry. Poison! Outdoor Life, Denver, Colo., vol. 66, no. 2, p. 9. 
August, 1930. [Editorial criticising Biological Survey policies. ] 

M’Introsu, W. C. On abnormal teeth in certain mammals, especially in the 
rabbit. Trans. Roy. Soc. Edinburgh, vol. 56, pt. 2, no. 16, pp. 333-407, figs. 
103. 1929. 

Meticuar, Jos. Letouni, hmyzozZraveci, hlodavci a Selmy no Oravé. Véda 
Piirodni Més. pro Sif. a Pést. Véd. Piir., Prague, vol. 9, no. 10, pp. 289-304, 
figs. 7. 1928. (37 species of mammals listed, including bats, insectivores, 
rodents, and carnivores.) 

Mertens, Ropert. Die Affensammlung der Zweiten Deutschen Zentral-Afrika- 
Expedition. Zeitschr. f. Siugetierkunde, vol. 4, no. 3, pp. 129-141. Septem- 
ber 18, 1929. 
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Mertens, Ropert. Ein weisser Kanadabiber (Castor canadensis Kuhl). 
Bericht Senckenbergische Naturforsch. Ges. (Natur u. Mus.), vol. 59, no, 
8, p. 423, fig. 1. August, 1929. 

Miiter, Gerrit §., Jr. Steatopygy and acromegaly. Amer. Journ. Phys. 
Anthrop., vol. 14, no. 1, pp. 79-80, pl. 1. January-March, 1930. 

MitcHeuL, J. A. Tunnel rat-traps for stores and ships. Ann. Trop. Med. & 
Parasit., Liverpool, vol. 23, no. 4, pp. 443-447, 2 pl. 1929. 

Morr, Tamezo. On four new small mammals from Manchuria. Annot. Zool. 
Japonenses, vol. 12, no. 2, pp. 417-420. April 7, 1930. (New: Meriones 
kurauchii; Phodopus praedilectus; Cricetulus manchuricus; Microtus dolicho- 
cephalus.) 

Morris, R. C. Proportion of the sexes in tigers. Journ. Bombay Nat. Hist. 
Soc., vol. 33, no. 4, p. 972. October 15, 1929. 

A further elephant shoot on the Baragur hills. Journ. Bombay Nat. 
Hist. Soc., vol. 33, no. 4, pp. 861-868. October 15, 1929. 

Elephant mistaken foratiger. Journ. Bombay Nat. Hist. Soc., vol. 33, 
no. 4, pp. 981-983. October 15, 1929. 

Wounded panther returning to ‘kill.’ Journ. Bombay Nat. Hist. Soc., 
vol. 33, no. 4, pp. 977-978. October 15, 1929. 

Moncu, J. C., James Sitver, and E. E. Horn. Red-squill powders as raticides. 
Tech. Bull. 134, U.S. Dept. Agric., pp. 1-36, pl. 1. November, 1929. 

Nace.tz, V. Uber Pylorus- und Duodenaldriisen bei Insektivoren. Anat. Anz.;, 
vol. 68, pp. 181-195, 4 figs. 1929. 

Naunporrr, EvisaBetH. Der Dachs als Hausgenosse. Zeitschr. f. Siugetier- 
kunde, vol. 4, no. 2, pp. 122-124, 1 fig. August 6, 1929. 

Netson, E. W. and E. A. Gotpman. A new raccoon from Lower California. 
Journ. Washington Acad. Sci., vol. 20, no. 5, pp. 82-83. March 4, 1930. 
(New: Procyon lotor grinnelli.) 

Oxnps, Fernanpo. El chique. Rev. Chilena Hist. Nat. Pura y Aplicada, Santi- 
ago, vol. 32, pp. 164-166. (1928) 1929. 

Outver, Harry D. Sense of smell in the lion. Journ. Bombay Net. Hist. Soc., 
vol. 33, no. 4, p. 977. October 15, 1929. 

[Ostrounov, N.] [The white grampus Delphinapterus leucas Pal. and trading 
with it in the gulf of Enissei, Siberia.] Rept. Siberian Sci. Sta. Fisher. 
Krasnoiarsk, Siberia, URSS., vol. 4, no. 1, pp. 3-37, 9 pls. 1929. 

Paes, L. Panthéres fossiles de la région de Malarnaud (Ariége). Bull. Soc. 
Hist. Nat. Toulouse, vol. 58, no. 2, pp. 235-240, 1 pl., 3 figs. 1929. 

Parent, H. Ungisement d’ossements de |’ ‘age du Renne”’ en Provence. Comp- 
tes Rendus Somm. Séance Soc. Géol. France, no. 17, pp. 286-288. 1928. 

Pearson, HeitcaS. The hinder end of the skull in Merycopotamus and in Hippo- 
potamus minutus. Journ. Anat., vol. 63, no. 2, pp. 237-241, 4 figs. 1929. 

Per, W. C. An account of the discovery of an adult Sinanthropus skull in the 
Chou Kou Tien deposit. Bull. Geol. Soc. China, Peiping, vol. 8, no. 3, pp. 
203-205. 1929. n 

Perreox, Jar. Nélez mamutiho klu v Sérce. Véda Piirodni Més. pro Sif. a 
Pést. Véd. Piir., Prague, vol. 8, no. 4, pp. 106-109, fig.1. 1927. (Mammoth 
tusk found in Pleistocene near Prague.) 
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Perreok, JAR. Ndlez mamuti kosti v Kundraticich. Véda Pifrodni Més. pro 
Sift. a Pést. Véd. Piir., Prague, vol. 8, no. 8, p. 238. 1927. (Discovery of 
mammoth in Pleistocene near Prague.) 

Ndlez nosoroZce u Mikovic. Véda Piirodni Més. pro Sif. a Pést. 
Véd Piir., Prague, vol. 8, no. 8, p. 253. 1927. (Rhinoceros antiquitalis in 
Pleistocene of Czechoslavia.) 

Nové ndlezy ssaveli v ¢eském plistocaenu. Véda Piirodni Més. pro 
Sif. a Pést. Véd. P¥ir., Prague, vol. 9, no. 1, pp. 5-7. 1928. (New finds of 
mammals in the Bohemian Pleistocene.) 

Nalez kozoroZce (a ostatai fauny) ve III. plistocaenni terase Vitavy 
v Holegovieich. Véda P#irodni Més. pro Sif. a Pést. Véd. Piir., Prague, vol. 
9, no. 3, p.94. 1928. (Pleistocene ibex near Prague.) 

PrizENMAYER, E. W. Biologische und morpholog’sche Notizen iiber den Kauka- 
suswisent. Beitriige zur Natur- und Kulturgeschichte Lithauens und angren- 
zender Gebiete. Abhandl. math.-naturw. Abt. Bayer. Akad. Wiss., Miinchen, 
Suppl. Bd., 11 Abh. pp. 497-504, pls. 1-3. 1929. 

Puiturrs, W. W. A. The present state of the game and wild life in Ceylon. 
Journ. Bombay Nat. Hist. Soc., vol. 33, no. 4, pp. 942-946, pls. 1-5. October 
15, 1929. 

Puytuian-Apams, Mas. E.G. Game preservations is the Nilgiris in 1929. Journ. 
Bombay Nat. Hist. Soc., vol. 33, no. 4, pp. 947-951. October 15, 1929. 

Pra, Jutius. Eine neue quartére Warzenschwein-Art aus Siidwestafrika. Cen- 
tralbl. Mineral. Geol. u. Paliont. Abt. B., 1936, no. 2, pp. 76-83, 2 figs. 1930. 
(New: Phacochoerus stenobunus.) 

Piterim, Guy E. The Artiodactyla of the Eocene of Burma. Mem. Geol. Surv. 
India, Palaeontologia Indica, vol. 13, pp. 1-39, 4 pl. 1928. (New: Anthraco- 
thema; Anthracokeryx ulnifer; A. bambusae; A. hospes; A. myaingensis; A. 
moriturus; A. (?) lahirii; Indomeryz; Indomeryz cotteri; I. arenae.) 

Pocock, R. I. The panthers and ounces of Asia. Journ. Bombay Nat. Hist. 
Soc., vol. 34, no. 1, pp. 64-82, pls. 1-6. March 1, 1930. (New: Panthera 
pardus sindica.) 

Pouttron, Epwarp B. British insectivorous bats and their prey. Proc. Zool. 
Soc., London, 1929, pt. 2, pp. 277-303. August, 1929. 

Prater, S.H. On the occurrence of tigers on the Islands of Bombay and Salsette. 
Journ. Bombay Nat. Hist. Soc., vol. 33, no. 4, pp. 973-974. October 15, 1929. 

——— How the female dugong carries her young. Journ. Bombay Nat. Hist. 
Soc., vol. 33, no. 4, p. 987. October 15, 1929. 

Procnizxa, J.S. Kozoro%ec, jeho vymirdni a znovuosazovani ve Sv¥c. Alpdch. 
Véda PHirodni Vés. pro Sif. a Pést. Véd. Piir., Prague, vol. 7, nos. 2-3, pp. 
51-55. 1926. (Extermination and restocking of Capra ibez in Swiss Alps.) 

Pypzr, James. The history of the whale and seal fisheries of the Port of Aber- 
deen. The Scottish Naturalist, no. 176, pp. 39-50, March-April, 1929; no. 
177, pp. 69-80, May-June, 1929; no. 180, pp. 103-108. July-August, 1929. 

Racey, Kennetu. Observations on Neurotrichus gibbsii gibbsii. Murrelet, 
Seattle (mimeographed), vol. 10, no. 3, pp. 61-62, 1 fig. September, 1929. 

Reape, L. L. Rogue elephants with malformed tusks. Journ. Bombay Nat. 
Hist. Soc., vol. 33, no. 4, pp. 979-980, illus. October 15, 1929. 
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Rippie, Oscar. Proofs and implications of complete sex-transformation in 
animals. Verhandl. I. Internat. Kongr. f. Sexualforschung Berlin yom 10 bis 
16. Oktober 1926, pp. 193-218. 1927. 

Ritcuie, James. The pursuit of whales. The Scottish Naturalist, no. 176, pp. 
33-63. “March-April, 1929. 

Scotland in the days of the mammoth and after. The Scottish Natural- 
ist, no. 177, pp. 65-68. May-June, 1929. 

Prehistoric red deer’s antlers in Roxburghshire. The Scottish Natur- 
alist, no. 175, p.8. January-February, 1929. 

———- Northern limit of wiid cat in Scotland. The Scottish Naturalist, no. 
175, p.10. January-February, 1929. 

Ruscon1, Cantos. Enumeracién sistemdtica de las especies de mamfferos fésiles 
procedentes del piso ensenadense halladas por el autor. 15 pp. M. L. 
Rafio: Buenos Aires. 1929. 

SanBorn, Cotin CAMPBELL. The land mammals of Uruguay. Field Mus. Nat. 
Hist., Zool. Ser., Publ. 265, vol. 17, no. 4, pp. 147-165. October 24, 1929. 

Saunpers, W. E. Notes on the white lipped shrew and other species in the 
Parry Sound district. Canadian Field-Nat., vol. 43, pp. 207-208. December 
2, 1929. 

Scuapter, Joser. Der Erhaltungszustand fossiler Knochen in Hoéhlenabla- 
gerungen. Palaeobiologica, vol. 2, nos. 4-5, pp. 283-286. 1929. 

Scuarrr, R. F. Mammalia. The giant deer group. Proc. Roy. Irish Acad., 
vol. 39 B, no. 1, p.4. October, 1929. 

Scuprrer, THEO. H. Mountain beavers in the Pacific northwest: their habits, 
economic status, and control. Farmers’ Bull. 1598, U. S. Dept. Agric., pp. 
18, figs. 13. August, 1929. 

Scuwarz, Ernst. On the local races and distribution of the black and white 
Colobus monkey. Proc. Zool. Soc., London, 1929, pp. 585-598, with 1 map. 
October 16, 1929. 

On a new galago from south-east Africa, with a note on Otolicnus 
garnettii, Ogilby. Ann. & May. Nat. Hist., London (10), vol. 5, no. 25, pp. 
48-50. 1930. (New: Galago crassicaudatus lonnbergi.) 

SBREBRENNIKOV, M.K. Ein Flatterhérnchen aus dem Kirgisengebiet. Zeitschr. 
f. Siugetierkunde, vol. 4, no. 3, pp. 142-143, 1 pl. September 18, 1929. (New: 
Pteromys volans betulinus.) 

Saame., H. Haroip. A new murine opossum from Argentina. Journ. Washing- 
ton Acad. Sci., vol. 20, no. 5, pp. 83-84. March 4, 1930. (New: Marmosa 
muscula.) 

SickenserG, Orro. Eine neue Antilope und andere Siugetierreste aus dem 
Obermioziin Niederésterreichs. Palaeobiologica, vol. 2, nos. 1-3, pp. 62-86, 
figs. 4, pls. 7-8. 1929. (New: Tragocerus latifrons.) 

Sreser, Rupotr. Der Anpassungstypus von Hand und Fuss der Anthracotherii- 
dae. Palaeobiologica, vol. 2, nos. 1-3, pp. 87-127, figs. 10, pls. 9-10. 1929. 
Sriver, James and F. N. Jarvis. Howto make acattrap. Leaflet no. 50, U.S. 

Dept. Agric., Bur. Biol. Surv., pp. 4, fig.1. Nov., 1929. 

Smmtonescvu, I. Vertebratele Pliocene dela M&lusteni (Covurlui), Acad. Romana, 
Publ. Fondului Vasile Adamachi, Bucuresti, vol. 9, no. 49, pp. 83-151, pls. 5, 
figs. 81. 1930. [French resumé] (New: Lutra rumana, Promephitis malus- 
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tenensis, Steneofiber covurluiensis, Prospalax rumanus, Prospalax macoveii, 
Ochotona ursui, Palaeoryz athanasiui.) 

Simpson, Georce G. A catalogue of the Mesozoic Mammalia in the geological 
department of the British Museum. British Mus. Nat. Hist., London, pp. 
x + 1-215, 12 pls., 56 figs. 1928. (New: Chalepotherium; Loraulaz; Micro- 
leptes; Trioracodon; Peraiocynodon.) 

The dentition of Ornithorhynchus as evidence of its affinities. Amer. 
Mus. Nov., no. 390, pp. 1-15, figs.2. Dec. 6, 1929. 

Tertiary land mammals of Florida. Bull. Amer. Mus. Nat. Hist., vol. 
59, pp. 149-211, figs. 31. June 5, 1930. (New: Amphicyon pontoni; Mery- 
chippus westoeni; Merychippus gunteri; Leptarctus progressus; Hipparion 
phosphorum; Plicmastodon sellardsi.) 

Smirnov, Nestor. Diagrostical remarks about some seals (Phocidae) of the 
Northern Hemisphere. Tro-1sé Museums Arshefter, 48, no. 5, pp. 23. 
(1925) 1927. 

Sowersy, Artuur pe C. The fretful porcupine. China Journ., vol. 11, no. 5, 
pp. 249-252, pl. 1. November, 1929. 

Streruen, A. C. Bottle-nosed dolphin (Tursiops truncatus) ashore on the Wig- 
townshire Coast. The Scottish Naturalist, no. 176, p. 38. March-April, 
1929. 

Stites, C. W., ALBerT Hassauu, and M.O. Nouan. Key-catalogue of parasites 
reported for Primates (monkeys and lemurs) with their possible public health 
importance and key-catalogue of primates for which parasites are reported. 
Bull. 152, Hygienic Laboratory, U. 8. Treasury Dept., Washington, D. C., 
pp. iv + 409-601. November, 1929. 

Stewart, A. H. Increase in stoats and weasels. The Scottish Naturalist, no. 
176, p. 38. March-April, 1929. 

Srirton, R.A. Anew genus of Soricidae from the Barstow Miocene of California. 
Univ. Calif. Publ., Bull. Dept. Geol. Sci., vol. 19, no. 8, pp. 217-228, figs. 2. 
May 5, 1930. (New: Limnoecus tricuspis.) 

Stock, Cuester. Quaternary antelope remains from a second cave deposit in 
the Organ Mountains, New Mexico. Los Angeles Museum, Publ. 2, pp. 18, 
figs.3. May 29,1930. (New: Tetrameryz (?) conklingi.) 

Svinta, Artuvr. Number of mammae in muskrats. Amer. Nat., vol. 63, pp. 
573-574. November-December, 1929. 

Tuemipo, Antonio A. Catalogue des Rongeurs existants dans les collections du 
Muséum Zoologique de Coimbra. Mém. Mus. Zool. Univ. Coimbra, (1), no. 
20, pp. 5-21. 1928. 

Tuomas, OtprreELD. The mammals of Sefior Budin’s Patagonian Expedition. 
Ann. & Mag. Nat. Hist. London, (10) vol. 4, no. 19, pp. 35-45. July, 1929. 
(New: Abrothriz hirta nubila.) 

ToxunaGa, 8. A new form of Cervus from the Tertiary of Shinano. Journ. 
Geol. Soc., Tokyo, vol. 33, pp. 397-402, 1 pl. 1926. (New: Cervavus oweni 
hirabayashii.) 

TrovucutTon, Extuis re G. A new fruit bat (Pteropus rayneri group) from the 
Solomons. Rec. Australian Mus., vol. 17, no. 4, pp. 193-198. September 4, 
1929. (New: Pteropus rennelli.) 
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TrovuGuTon, E. ite G.and A.S.LeSovsr. A new species of ring-tailed phalanger 
(Ps. Laniginosus group) from the Bunya Mountains, S. E. Queensland. 
Records Australian Mus., vol. 17, no. 6, pp. 291-296, fig. 1, pl. 40. November 
28, 1929. (New: Pseudochirus rubidus.) 

Vaw Roexet, H. Parasitism in deer. Calif. Fish and Game, vol. 15, no. 4, pp. 
309-314, 6 figs. (October) December, 1929. 

Waace, G. H. De Winterslaap van onze Zoogdieren. Natuurhist. Mannblad, 
Limburg, vol. 15, no. 10, pp. 124-125. 1926. 

Waterman, HarrietCotTier. Studies on the evolution of the pelvis of man and 
other primates. Bull. Amer. Mus. Nat. Hist., New York. vol. 58, pp. 585- 
642, figs. 10, pi. 22. December 7, 1929. 

Wenpnacs., Avour. Beitriig zur Frage der Trichtigkeitsdauer des Edelmerders. 
Zool. Garten, vol. 2, nos. 4-6, pp. 117-120. 1929. (Gestation period of stone- 
marten.) 

Werta, E. Derfossile Mensch. Berlin, pp. xii + 898, figs. 699. 1928. 

Wuite, Bessie A. A captive-born chimpanzee. Scientific Monthly, vol. 29, no. 
6, pp. 558-565, 2pls. 1929. 

Wistock1, GzorceE B. Observations on the gross and microscopic anatomy of the 
sloths (Bradypus griseus Gray and Choloepus hoffmanni Peters). Journ. 
Morph. and Physiol., vol. 46, no. 2, pp. 317-378, pls. 1-7. December 5, 1928. 

Woop, Horace Etmer. Some early Tertiary Rhinoceroses and Hyracodonts. 
Bull. Amer. Paleontology, vol. 13, no. 50, pp. 1-89, pls. 1-7, figs. 1-40. Decem- 
ber 3, 1927. 

Yeres, José. Notas sobre la distribucién| geogrifica del pichi ciego menor 
(‘“Chlamyphorus truncatus’) y pichi llorén (‘‘Chaetophractus vellerosus’’). 
Physis, Buenos Aires, vol. 9, no. 34, pp. 439-446, 3maps. 1929. 

ZAueskY, M. K zimnimu spdnku jeZka (Hrinaceus erinaceus L.) Véda Piirodni 
Més. pro Sif. a Pést. Véd Pfir., Prague, vol. 7, no. 9, p. 285. 1926. (Hiberna- 
tion of hedgehog.) 

Zpansky, Orro. Uber die systematische stellung von Xenotherium, Douglass. 
Bull. Geol. Inst. Upsala, vol. 20, pp. 231-236, figs. 1-3. February 23, 1926. 








COMMENT AND NEWS 


As this issue goes to press, word has been received that Dr. William Diller 
Matthew, Professor of Palaeontology in the University of California, died on 
September 24, 1930, at Berkeley, California. 

Dr. Oliver Perry Hay, retired Associate of the Carnegie Institution of Washing- 
ton, died on November 2, at the age of eighty-four. 


In view of the interest aroused in the proposed Everglades National Park in 
Florida, and the resulting discussion in regard to National Park policies at the 
New York meeting, it seemed desirable that the American Society of Mam- 
malogists state its position as to the most desirable park treatment both of 
predatory animals, and of public roads. Accordingly the following resolution 
was adopted by the directors: 


Wuereas: The American Society of Mammalogists is vitally interested in our 
National Parks and the policies under which these are operated: be it 

Resolved: That the American Society of Mammalogists is strongly in favor of 
maintaining all wild life in National Parks in its original status in so far as pos- 
sible, and is opposed to the purposeful reduction of predatory and other animals, 
within National Parks, save in those rare cases where a superabundance of such 
predatory animals is actually threatening the maintenance of some particularly 
desirable species. Be it further 

Resolved: That if beyond any doubt a reduction in the number of some preda- 
tory species within a National Park is imperative, such reduction be accomplished 
not by poisoning nor by trapping, but by shooting, this to be done only by Park 
rangers upon order of the Director of the National Park Service. And be it 
further 

Resolved: That while the American Society of Mammalogists favors the build- 
ing of roads within National Parks to a reasonable extent, it is opposed to any 
network system of roads therein, or any system that will tend to destroy desirable 
wild features of our parks through rendering all parts of them easily accessible 
to visitors. 


Of the nineteen directors participating, but one voted against the entire reso- 
lution, two others objected to the part of the resolution pertaining to predatory 
mammals, and two more wished to qualify the last paragraph so as to indicate 
more clearly the opinion that while a reasonably adequate system of roadways is 
highly advisable, every national park should have extensive areas that are ac- 
cessible by trail only. 
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[New names in bold-face type] 





A 


Abbott, C. G., California record of a 
sharp-headed finner whale, 240. 

Adams, C. C., Rational predatory ani- 
mal control, 353. 

Aelurodon, 131. 

agouti (habits), 287. 

ah-péok-a-sheesh, 8. 

ah-tée-u, 2. 

ah-tsuk-ash, 7. 

Alces americanus, 450. 

Aldous, 8. E., A silky pocket mouse in 
captivity, 80. 

Allen, G. M., The walrus in New Eng- 
land, 139. (See also Miller, G. 8.) 

Allen, Joel Asaph (photo), 105. 

Alouatta caraya, 16. 
palliata inconsonans 
its), 291. 

Ammospermophilus, 78. 

Amphicyon, 128. 

ant-eater, 15, 283 (habits). 

giant, 22. 
little, 22. 
two-toed (habits), 283. 

antelope, pronghorned, 451. 

Antilocapra americana, 451. 

Aotus zonalis (habits), 291. 

Apgar, C. 8., Jr., A comparative study 
of the pelage of three forms of Pero- 
myscus, 485. 

Aplodontia, 466. 

4-pu-wish-ish, 8. 

Arctocephalus townsendi, 191. 

Arctotherium, 129. 

armadillo (habits), 284. 

giant, 22. 

six-banded, 68. 
three-banded, 61, 68 (fig.), 
504. 


(hab- 


Ashley-Montagu, M. F., A note on the 
behavior of an orang-utan, 231. 


B 
badger, 222, 279 (food), 340 (fur catch), 
341 (fur catch), 363, 387, 441. 
Balaenoptera davidsoni, 240. 
Bassariscus albipes, 24. 
antiquus, 23. 
astutus, 23, 24. 
parvus, 23. 
sumichrasti, 23, 24. 
bat, 9. 
big brown, 308. 
big-eared, 308. 
Coiba Island mastiff, 291. 
hoary, 225. 
lesser white-lined, 290. 
little black, 291. 
little brown (habits), 307. 
Rafinesque’s, 222, 308. 
red, 225, 308. 
short-tailed, 290. 
silver gray, 225. 
silver-haired, 438. 
spear-nosed, 290. 
Trouessart’s, 222. 
Batchelder, C. F., The voice of the 
porcupine, 237. 
bear 120, 121. 
barren ground grizzly, 6. 
black, 5-6 (habits), 438. 
polar, 6. 
white, 6. 
beaver 7, 293, 446, 483-485 (habits). 
European, 293. 
giant (fig.), 298. 
Pleistocene, 292-298. 
Bird, R. D., Cottontail rabbits are 
insectivorous, 240. 
Bison bison, 320-321, 451. 
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blackfish, northern, 139. 
Blarina brevicauda, 26-36, 38 (food), 
438, 460. 
brevicauda carolinensis, 307. 
brevicauda talpoides, 26, 323. 
parva (food), 224. 
Blastocerus bezoarticus campestris, 11, 
15, 20. 
dichotomus, 19. 
bobcat, 240, 309. 
Bootherium cavifrons, 505. 
Borophagus, 130, 131. 
Brachypsalis angustidens, 24, 25 (fig.). 
matutinus, 24, 25, 26. 
Bradypus cuculliger cuculliger, 161. 
griseus griseus (habits), 283. 
brocket (habits), 285. 
little brown, 21. 
red, 20. 
Broom, R., Note on the milk dentition 
of Australopithecus (rev.), 92. 
Brown, C. E., Birth of second chim- 
panzee in the Philadelphia Zoological 
Garden, 303. 
Bryant, H. C., Outdoor heritage (rev.), 
90. 
buffalo, 320-321, 451. 
Bunaelurus, 146, 147. 


Cc 


Cahalane, V. H., Out-of-season caching 
by fox squirrel, 78. 
Cahn, Alvin R., Auditory ossicles of 
living and giant beavers, 292. 
Callithrix argentata melanura, 16. 
jacchus, 476, 479 (glands). 
penicillata, 476, 479 (glands). 
Callorhinus alascanus, 314. 
Callospermophilus, 77. 
lateralis, 164 (hi- 


bernation), 166 
(fig.). 
Canidae, 226. 
Canis, 57, 59. 
dirus, 131. 


latrans, 442. 
magellanicus, 227. 
nubilus, 443. 
tundrarum, 7. 
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capuchin, Colombian white-throated 
(habits), 291. 
capybara, 17, 22 (haunts, fig.). 
Carcinocyon, 226. 
Carey, H. R., Usefulness of predatory 
animals, 229. 
caribou, 2, 4, 4-5 (habits), 7. 
dwarf, 9. 
woodland, 450. 
Carollia perspicillata azteca, 290. 
Castor canadensis, 446. 
canacensis canadensis, 293-295. 
208 (fig.). 
fiber, 293. 
Castoroides ohioensis, 292-298 (fig.). 
cat, 120, 121, 124. 
bush, 16. 
domestic (food), 279. 
house, 240. 
wild, 229, 444. 
Cebus capucinus imitator (habits), 291. 
Cercodocyon, 226, 227. 
Cerdocyon, 226, 227. 
Cervus canadensis, 214-222, 449. 
Chapman, F. M., Joel Asaph Allen, 105. 
chimpanzee, 303, 304 (birth, fig.). 
chipmunk, 202 (fig.), 203, 310, 445. 
Chironectes panamensis, 470-471. 
Choloepus hoffmanni (habits), 283. 
Chrysocyon, 226. 
brachyurus, 13. 
Citellus, 176, 177, 224, 466. 
columbianus columbianus 
(habits), 316. 
franklinii, 164 (hibernation), 
166 (fig.), 174, 179, 445. 
grammurus beecheyi, 
315-317 (habits). 
lateralis, 174, 179. 
mohavensis, 78. 
obsoletus, 164 (hibernation), 
16¢, 171. 
spilosoma cryptospilotus, 87. 
tridecemlineatus, 163, 164 (hi- 
bernation), 166 (fig.), 169, 
170, 174, 177, 179, 183, 316 
(habits), 444. 
tridecemlineatus pallidus, 
163, 164 (hibernation), 171. 


77, 














INDEX 


Citellus tridecemlineatus parvus, 84. 
tridecemlineatus tridecemlin- 
eatus, 171. 
eivet, 120, 121, 124. 
Clark, J. L., Trails of the hunted (rev.), 
& 8s. 
Clethrionomys, 8. 
gapperi ochraceus, 
318-320 (habits). 
ciiif rat, food, 207. 
coati, 13, 288 (habits). 
Coendou centralis, 17. 
rothschildi, 287. 
comment and news, 100, 432. 
Corynorhinus rafinesquii rafinesquii, 
308. 
cottontail, 202 (fig.), 310. 
coyote, 131, 229, 240, 279 (food), 325 
(habits), 345 (food), 348 (food), 442. 
Creodonts, 133. 
Criddle, 8., The prairie pocket gopher, 
Thomomys taipoides rufescens, 265. 
Cryptotis parva, 222. 
Ctenacodon laticeps, 245. 
Cyclopes didactylus dorsalis (habits), 
283. 
Cynodesmus, 129. 
Cynodictis, 128, 129. 
Cynomys, 176, 177. 
Cyon, 128, 129. 


D 


Daphoenodon, 128. 

Daphoenus, 128. 

Dasicyon, 226. 

Dasyprocta punctata isthmica (hab- 
its), 287. 


Dasypus novemcinctus fenestratus 
(habits), 284. 
deer, 76. 


brocket, 15. 

pampa, 11, 15, 20, 22 (fig.). 

swamp, 19. 

white-tailed, 36-87 (hair), 450. 
Dendrohyrax crawshayi, 5, 54 (fig.). 
Dennis, W., Rejection of wormy nuts 

by squirrels, 195. 
Dicrostonyx, 8. 
rubricatus, 8. 
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Didelphis marsupialis etensis (habits), 
282. 
musculus, 311. 
virginiana virginiana, 306. 
dingo, 125, 134. 
Dipodomys heermanni tularensis, 237. 
merriami merriunsi, 88. 
microps celsus, 88 
ordii luteolus, 88. 
Dixes, J. 3., Fur-bearers caught in 
traps set for predatory animals, 37%. 
Docodon, 245. 
dog, 120, 121, 240. 
domesticated, 131. 
Doutt, J. K., Glaucomys sabrinus in 
Pennsylvania, 239. 
Dryolestes, 245. 
Dusicyon, 226. 


E 


Echidna, 162. 
hystrix, 161. 
elk, 214-222, 214 (fig.), 220 (fig.), 449. 
Enders, R. L., Notes on some mammals 
from Barro Colorado Island, Canal 
Zone, 280. 
Enhydris lutris nereis, 75. 
Enhydrocyon, 128. 
Eptesicus fuscus fuscus, 308. 
Equus, 142. 
idahoensis, 302. 
scotti, 301. 
Erethizon dorsatum, 447. 
dorsatum dorsatum, 84. 
epixanthum (habits), 84-86. 
Erinaceus ecaudatus, 226. 
Euarctos americanus, 5-6 (habits), 438. 
Eumetopias stelleri, 76. 
Eunothocyon, 226. 
Euphractus, 68. 


Eutamias dorsalis dorsalis, 314-315 
(habits). 
minimus jacksoni (habits), 
315. 
F 


Felis concolor concolor, 15. 
pajeros braccatus, 16. 
pardalis brasiliensis, 15. 
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Felis pardalis mearnsi (habits), 289. 
ramsayi, 14. 
yagouaroundi yagouaroundi, 16. 

fisher, 7, 439. 

Fisher, Edna M., The early fauna of 
the Santa Barbara Region, Cali- 
fornia, 223; The early fauna of Santa 
Cruz Island, California, 75. 

flying squirrel, 310. 

northern, 239, 445. 
southeastern (fig.), 210. 
fox, 133, 279 (food), 340 (fur catch). 

black, 144. 

gray, 308, 313-314, 341 (fur catch), 
363. 

kit, 364, 387. 

red, 7, 308, 313-314, 341 (fur catch), 
441. 

Santa Cruz, 76. 

white, 7. 


G 


Galeopterus, 58. 

Gander, F. F., Development of captive 
squirrels, 315; Fractured leg not fatal 
to a rabbit, 240. 

general notes, 75, 222, 311, 504. 

Geomys bursarius, 445. 

grandis, 155. 
hispidus, 155. 
scalops, 155. 

Gidley, J. W., A new pliocene horse 
from Idaho, 300. 

Glaucomys sabrinus, 239, 445. 
sabrinus macrotis, 240. 
volans saturatus, 210 (fig.), 

211. 
volans volans, 310. 

goat, Rocky Mountain (fig., horns), 474. 

Goldman, E. A., The coyote—Arch- 
predator, 325. (See also Nelson, and 
Clark) 

Gregory, T., Flashlights of cottontails 
and a chipmunk, 201. 

ground squirrel, 224, 229, 364, 466. 

California, 235, 315-317 (ha- 
bits), 366. 
Columbian, 178, 316 (habits). 
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ground squirrel, Franklin, 164 (hiber- 
nation), 175, 179. 
golden-mantled, 164 (hiberna- 
tion), 175. 
gray, 445. 
Mohave, 78. 
northern spotted, 164 (hiberna- 
tion), 175. 
thirteen-striped, 164 (hiberna- 
tion), 179, 444. 
Townsend’s, 178. 
yellow (hibernation), 163. 
Gulo luscus, 440. 


H 


Hall, E. R., A Bassarisk and a new 
mustelid from the later tertiary of 
California, 23; Predatory mammal 
destruction, 362; Three new genera of 
Mustelidae from the later tertiary of 
North America, 146. 

Hamilton, W. J., Jr., The food of the 
Soricidae, 26; Notes on the mammals 
of Breathitt County, Kentucky, 306. 

Hapalops, 57. 

hare, Arctic, 1, 9. 

Harper, F., Notes on certain forms of 
the house mouse (Mus musculus), 
particularly those of eastern North 
America, 49. 

Hatt, R. T., Color varieties of Long 
Island mammals, 322; Identity of 
Hesperomys indianus Wied, 317. 

Hay, O. P., On a long-known occur- 
rence of a musk-ox at Natchez, Miss- 
issippi, 505-507; Second bibliography 
and catalogue of the fossil vertebrata 
of North America (rev.), 246. 

hedgehog (hibernation), 163. 

Hemicyon, 129. 

Henderson, W. C., The control of the 
coyote, 336. 

Herpailurus yagouaroundi panamensis, 
290. 

Herpetairus arcuatus, 245. 

Hesperomys indianus, 317-318. 

hibernation (in spermophiles), 160. 

horse, 130, 300. 
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Howell, A. B., Aquatic mammals. 
Their adaptations to life in the water 
(rev.), 241; At the cross-roads, 377; 
Food of the gray and other whales, 
321. 

Huey, L. M., Capture of an elephant 
seal off San Diego, California, with 
notes on stomach contents, 229; Past 
and present status of the northern 
elephant seal with a note on the 
Guadalupe fur seal, 188. 

Hyaenarctos, 129. 

Hyaenognathus, 130. 

Hydrochoerus hydrochoeris hydrocho- 
eris, 17. 

hyena, 120, 121, 124. 

Hyrax, 56. 


Icticyon, 128, 226. 
venaticus, 58, 59. 


J 

jackal, 131, 133. 

jaguar, 14. 

Jellison, W. L., A pair of deformed 
Rocky Mountain goat horns, 474. 

Jentinkia, 24. 

Jewett, S. G., A nest of Phenacomys 
silvicola in Oregon, 81; Another 
record of the buffalo in Oregon, 320; 
A third record for the Alaska fur 
seal on the Oregon coast, 314. 

Johnson, C. E., Recollections of the 
mammals of northwestern Minne- 
sota, 435. 

K 

Kellogg, R., (see Howell, 241; Mac- 
kintosh, 242; Simpson, 245). 

kék-weh, 8. 

kwee-whitch-you, 7 


L 


Lagurus pauperrimus, 83. 
Lasionycteris noctivagans, 438. 
Lasiurus borealis borealis, 308. 
lemming, brown, 8. 

collared, 8. 
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lemming mouse, Stone’s, 223. 
Lemmus trimucronatus, 8. 
Leontocebus geoffroyi, 291. 
rosalia, 476, 480. 
Lepus americanus phaeonotus, 447. 
townsendii campanius, 448. 
list of members, 402. 
Locke, S. B., Convenient containers 
for specimen material, 507. 
Lutra canadensis, 440. 
Lycalopex, 226, 227. 
Lycaon, 128, 129. 
Lyciscus, 226. 
Lynx canadensis, 444. 
rufus, 444. 
rufus rufus, 309. 
Lyon, Marcus Ward, Jr., A pile of Mi- 
crotus, 320. 


M 


Mackintosh, N. A., and J. F.G.Wheeler, 
Southern blue and fin whales (rev.), 
242. 

mah-tikw ah-tée-hoos, 9. 

Marmosa formosa, 311. 

mexicana isthmica (habits), 
282. 
muscula, 311. 

marmoset, 16, 475-483 (glands), 482 
(fig.). 

Marmota, 176. 

monax, 69, 70 (fig.), 163 
(hibernation). 
monax canadensis, 444, 
monax monax, 310. 
marten, 7, 341 (fur catch), 439. 
Martes americana, 151, 439 
pennanti, 7, 439. 
Martinogale, 146, 147, 150. 
alveodens, 147, 153, 154 
(fig.). 
nambiana, 148. 

mastodon, four-tusked, 130. 

ma-tchee-sué, 7. 

Matthew, W. D., The phylogeny of 
dogs, 117; death of, 518 

miy-hee-gun, 7. 

Mazama rufa rufa, 20. 
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Mazama sartorii reperticia (habits), 
285. 
simplicicornis, 15. 
simplicicornis simplicicornis, 
21. 

Megalonyx jeffersonii, 505. 

méh-tah-shue, 5. 

Mephitis, 224. 

hudsonica, 441. 
nigra, 309. 

Merriam, C. H., A nest of the Cali- 
fornia gray squirrel (Sciurus griseus), 
494. 

Merychippus paniensis, 23. 

mésk-weh, 5. 

mé-tah-kwut, 7. 

Microsciurus alfari venustulus, 288. 

Microtus, 8, 446, 460. 

amakensis, 74, 75. 

kadiacensis, 75. 

nanus, 83. 

operarius, 8, 75. 

pennsylvanicus, 83, 320. 

pennsylvanicus pennsylvani- 
cus, 322. 

pinetorum, 29. 

pinetorum scalopsoes, 323. 

popofensis, 75. 

unalascensis, 75. 

Miller, F. W., A note on the dusky 
shrew in captivity, 311; A note on the 
pigmy vole in Colorado, 83; Notes on 
some mammals of southern Matto 
Grosso, Brazil, 10; The spring moult 
of Mustela longicauda, 471. 

Miller, G. S., Jr., Controversy over 
human ‘‘missing links’’ (reviewed), 91. 

min-iskw wah-push, 9. 

mink, 7, 308, 340, 341 (fur catch), 440. 
(See also Broom, 92, and Hay, 246.) 

Miomustela, 146, 147, 150, 151. 

madisonae, 152, 154 (fig.). 

Mirounga angustirostris, 188, 193, 229. 

mis-kweh, 7. 

mis-ta wah-push, 9. 

mistaya, 6. 

mole, eastern, 466. 

prairie, 306. 
Townsend, 466. 


JOURNAL OF MAMMALOGY 


Molossus coibensis, 291. 
monkey, black howler, 16, 22 (fig.). 
howling (habits), 291. 
night, 280 (fig.), 291 (habits). 
squirrel, 291. 
Moore, A. W., Six Utah mammal 
records, 87. 
moose, 450. 
Moseley, E. L., Feeding a short-tailed 
shrew, 224. 
mountain beaver, 466. 
mountain lion, 229, 326 (food). 
mouse, 229. 
deer, 309. 
house, 49, 232-233. 
jumping, 223, 310, 447. 
meadow, 8, 446. 
pine, 309. 
red-backed, 8, 318-320 (habits). 
rufous tree, 8. 
Murie, O. J., An epizootic disease of 
elk, 214; A new Alaskan Microtus, 74. 
musk-ox, 505-507. 
muskrat, 7 (habits), 309, 447. 
Mus musculus azoricus, 50, 51. 
musculus jalapae, 49. 
musculus musculus, 49-52 (taxon- 
omy), 232-233, 317. 
Mustela, 146, 147. 
allegheniensis, 312-313, 
cicognanii cicognanii, 
152. 
furlongi, 149, 150. 
longicauda, 279 (food), 439, 
471-473 (molt), 472 (fig.). 
madisonae, 151, 152. 
minor, 152. 
nambiana, 148, 149. 
noveboracensis, 308. 
noveboracensis ncveboracen- 
sis, 323. 
rixosa, 7, 151. 
vison, 151, 440. 
vison mink, 308. 
xanthogenys xanthogenys, 
504-505. 
Mylodon, 57. 
Myotis austroriparius, 495-503 (hab- 
its), 502 (fig.). 


148, 
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Myotis keenii septentrionalis, 222. 
lucifugus lucifugus (habits), 
307. 
nigricans, 291. 
Myrmecophaga tridactyla tridactyla, 
22. 
Mystax ursulus, 476, 480. 


N 


Nasua narica panamensis (habits), 288. 
nasua solitaris, 13. 

Nelson, E. W., and E. A. Goldman, 
The pocket gophers of the genus 
Orthogeomys, 155; Six new raccoons 
of the Procyon lotor group, 453; The 
status of Orthogeomys cuniculus 
Elliot, 317. 

Neotoma floridana, 205. 

fuscipes annectens, 318. 

fuscipes streatori, 318. 

pennsylvanica, 204 (fig.), 205, 
206 (dist. map), 209, 210 
(fig.), 309. 

Newcombe, C. L., An ecological study 
of the Allegheny cliff rat (Neotoma 
pennsylvanica Stone), 204. 

nit-sook, 7. 

Norton, A. H., A red bat at sea, 225. 

Nothocyon, 129, 276. 

Nycteris borealis borealis, 225. 

Nycticeius humeralis, 222, 308. 


O 


ocelot, 15, 289 (habits). 
Ochotona princeps nevadensis, 87. 
Odobenus rosmarus, 139. 
virginianus, 142. 
Odocoileus virginianus borealis, 450. 
Odontobentherium, 142. 
Oedipomidas geoffroyi, 482 (fig.), 475- 
483 (glands). 
oedipus, 476, 480. 
oh-phow-i-now-suk-i-sas, 8. 
oh-tchésk, 7. 
Ondatra zibethica, 447. 
zibethica zibethica, 309, 323. 
00-pé6w-ah-pook-a-dgish, 9. 
opossum, 306. 
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opossum, murine (habits), 282. 
water, 470 (fig.), 470-471. 
orang-utan, 231. 
Oreamnos americanus (horns), 474. 
Ornithorhynchus, 160, 161. 
Orr, L. W., An unusual chipmunk nest, 
315. 
Orthogeomys cuniculus, 317. 
grandis alleni, 156. 
grandis felipensis, 157. 
grandis guerrerensis, 
158. 
latifrons, 155, 156. 
nelsoni, 155. 
scalops, 317. 
Oryzomys fulvescens costaricensis(hab- 
its), 286. 
palustris texensis, 53. 
ostrich, Brazilian, 11. 
Otospermophilus grammurus beecheyi, 
235. 
otter, 7, 9, 440. 
sea, 75. 
Ovibos cavifrons, 505. 
moschatus, 506. 
owl, western horned (food), 280. 


r 


Palaeogale, 146, 147. 
Pecari angulatus bangsi (habits), 284. 
tajacu tajacu, 18. 
peccary, collared 18, 284 (habits). 
white-lipped, 18, 285. 
Perognathus (habits), 468. 
apache caryi, 87. 
callistus callistus, 84. 
flavus, 80-81. 
lordi, 467, 468 (habits). 
Peromyscus, 460, 485-493 (pelage). 
leucopus, 317. 
leucopus noveboracensis, 
309, 487. 
maniculatus bairdi, 320. 
maniculatus gambeli, 486 
(pelage), 490. 
maniculatus gambelii, 
468, 469 (habits). 
maniculatus nubiterrae, 
486 (pelage), 487, 489. 
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Phenacomys, 8. 
longicaudus, 9, 81, 82. 
silvicola, 81-83, 233 
(habits). 
ungava crassus, 9. 
ungava ungava, 9. 
Phlaocyon, 129. 
Phoca, 75. 
vitulina, 10. 
Phyllostomus hastatus, 291. 
verrucosus, 290. 
pine mouse, mole, 223. 
pipistrelle (habits), 307. 
Pipistrellus subflavus subflavus (hab- 
its), 307. 
Pitymys pinetorum auricularis, 309. 
pinetorum scalopsoides, 223, 
323. 
platypus, duck-billed, 160. 
Plecotus auritus, 58. 
Plesippus shoshonensis, 300 (fig.), 
301. 
Pliocyon, 59. 
Pliogale, 146, 147, 148, 149, 150. 
furlongi, 149, 152, 153, 154 


(fig.). 
pocket gopher, 224, 266 (fig.), 265-280 
(habits), 317, 445, 468 

(habits). 


Allen’s, 156. 
Dalles, 40-48 (habits). 
Guerrero, 158. 
prairie, 265 (habits), 279 (ene- 
mies). 
San Felipe, 157. 
pocket mouse (habits), 468. 
red desert, 84. 
silky (habits), 80-81. 
Polygyra (food of Blarina), 27. 
Porcupine, 8, 84, 447. 
Brazilian, 17. 
Canada, 237. 
yellow-haired (habits), 84. 
prairie dog, black-tailed, 176. 
white-tailed, 176. 
Preble, E.A. (See Bryant, 90.) 
Priodontes giganteus, 22. 
Probassariscus antiquus, 23. 
antiquus matthewi, 23. 
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Procavia, 57. 

abyssinica, 56. 

capensis, 56. 

syriaca, 56. 
Procyon, 129. 

cancrivorus nigripes, 13. 

gloveralleni 453. 

lotor, 439, 453. 

lotor excelsus, 458. 

lotor hirtus, 455. 

lotor litoreus 457. 

lotor lotor, 308. 

lotor vancouverensis, 458. 

lotor varius, 456. 
Proechimys semispinosus panamensis 

(habits), 286. 
Proputorius, 150. 
sansaniensis, 150, 151. 

Pseudalopex, 226, 227. 
Pteropus hypomelanus geminorum, 72. 
puma, Brazilian, 15, 22 (fig.). 
Putorius nambiana, 149. 

nambianus, 148, 149. 


R 
rabbit, 224. 
ashy brush, 240. 
cottontail, 201, 240. 
jack, 330, 386 (numbers killed), 
448. 
snowshoe, 1, 9, 447. 
raccoon, 13, 120, 121, 308, 340 (fur 
catch), 341 (fur catch), 387, 
439. 
Alabama, 456. 
Barbados, 453. 
Saint Simon Island, 457. 
Snake River Valley, 458. 
Upper Mississippi Valley, 455. 
Vancouver Island, 458. 
Rangifer arcticus (habits), 4-5. 
caribou, 4. 
caribou caribou, 450. 
rat, 229. 
albino, 210. 
black, 286. 
Norway, 311. 
rice (habits), 286. 
spiny (habits), 286. 
Tulare kangaroo, 237. 
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Rattus norvegicus, 210, 311. 
rattus, 74. 
rattus rattus, 286. 
recent literature, 88, 241, 389, 507. 
Reithrodontomys fulvescens  auran- 
tius, 53-54 (hab- 
its), 54 (fig.). 
humulis merriami, 
317. 
Rhachianectes glaucus (food), 321-322. 
Rhea a. intermedia, 11. 
rhinoceros, hornless, 130. 
Ross, C. R., California Sciuridae in 
captivity, 76. 
Russell, W. C., Weasel badly injured 
by king snake, 504. 


8 


Saccopteryx bilineata bilineata, 290. 
Sanborn, C. C., Distribution and 
habits of the three-banded armadillo 
(Tolypeutes), 61; Further notes on 
Tolypeutes, 504; Notes from north- 
ern and central Illinois, 222. 
Saunders, W. E., Bats in migration, 
225. 
Scalopus, 466. 
aquaticus machrinus, 306. 
Scapanus, 466. 
Scheffer, T. H., Determining the rate of 
replacement in a species, 466. 
Schoonmaker, W. J., Porcupine eats 
water lily pads, 84. 
Sciurus caniceps helgei, 73. 
caniceps helvus, 72-74. 
caniceps inexpectatus, 73. 
carolinensis, 195. 
carolinensis carolinensis, 310. 
carolinensis leucotis, 323. 
douglasii, 77. 
epomophorus inexpectatus, 73 
gerrardi morulus (habits), 287. 
griseus, 494. 
griseus griseus, 77. 
hudsonicus, 445. 
hudsonicus loquax, 79-80 
(habits), 315-316 (habits). 
niger rufiventer, 310. 


seal, 75. 

Alaska fur, 314. 
elephant, 229, 230 (food). 
Guadalupe fur, 188, 191. 
harbor, 10. 

northern elephant, 188. 

Seniocebus bicolor, 476, 480. 

Shadle, A. R., An unusual case of par- 
turition in a beaver, 483. 

Shamel, H. H., Mammals collected on 
the island of Koh Tau off the east 
coast of the Malay Peninsula, 71; A 
new name for Marmosa muscula 
Shamel, 311. 

Sheldon, Carolyn, Nova Scotia red- 
backed mice—Clethrionomys gap- 
peri ochraceus, 318. 

Sherman, H. B., Birth of the young of 
Myotis austroriparius, 495. 

shrew, common, 438. 

dusky (habits), 311-312. 
short-tailed, 224, 307, 438. 
small short-tailed, 222. 

shuh-ké6k-weh, 8. 

Sigmodon hispidus hispidus, 53. 

Simpson, G. G., American Mesozoic 
Mammalia (rev.), 245. 

skunk, 8, 224, 229, 279 (food), 309, 340 

(fur catch), 341 (fur catch), 
387, 441. 
Oregon spotted, 227. 
sloth, three-toed, 161, 283 (habits). 
two-toed (habits), 283. 

Snyder, L. L., A bald mouse, 232; 
Color mutants in Microtus, 83. 

Sorex, 9. 

cinereus, 36-37 (food), 38 (food), 
438. 

cinereus cinereus, 26. 

fumeus, 26, 37 (food), 38 (food). 

obscurus obscurus (habits), 311- 
312. 

palustris albibarbis, 
38, 39 (food). 

personatus (= cinereus), 311. 

Spencer, D. A., An interesting Caesa- 
rean operation, 84. 

Speothos, 226. 


26, 37- 
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Spilogale phenax latifrons, 227. 

squirrel, 17. 

California gray, 76, 494 (nest). 
fox, 310. 

gray, 310. 

pygmy, 288. 

red, 79-80 (habits), 315-316 
(habits), 445. 

Stegeman, L. C., Notes on Synaptomys 
cooperi cooperiinWashtenaw County, 
Michigan, 460. 

Stiles, C. W., and C. E. Baker, The 
type-species of the South American 
canine genera Cerdocyon, Cercodo- 
cyon, Lycalopex, and Pseudalopex, 
226. 

Stiles, C. W., and S. F. Stanley, Erina- 
ceus ecaudatus designated type of 
Setiger 1800, 226. 

Storer, T. I., Summer and autumn 
breeding of the California ground 
squirrel, 235. 

Streator, C. P., Commercial fertilizer 
from wood rat nests, 318. 

Strong, W. D., Notes on mammals of 
the Labrador interior, 1. 

Sutton, G. M., A woolly white-tailed 
deer, 86. 

Svihla, A., and Ruth D. Svihla, How a 
chipmunk carried her young, 314. 
Svihla, Ruth D., Development of 

young red squirrels, 79; A family of 
flying squirrels, 211; Notes on the 
golden harvest mouse, 53. 
Sylvilagus, 224. 
bachmani cinerascens, 240. 
floridanus alacer, 240. 
floridanus mearnsi, 201. 
floridanus mearnsii, 310. 
Symbos australis, 505. 
cavifrons, 505-507. 
Synaptomys cooperi cooperi, 460-466 
(habits). 
cooperi stonei, 223. 


T 


Tadarida cynocephala, 495. 
Tamandua chapadensis, 22. 
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Tamandua t. chapadensis, 15. 
tetradactyla chiriquensis 
(habits), 283. 
Tamias striatus griseus, 203, 445. 
striatus striatus, 310. 
Tapirella, 60. 
Tapirus, 60. 
Tatous, 62. 
Taxidea taxus, 279 (food), 441. 
taxus taxus, 222. 
Tayassu pecari, 285. 
pecari pecari, 18. 
Tcéen-is-t60-yap-ook-a-dgish, 9. 
Thomomys, 224, 468 (habits). 
bulbivorus (habits), 468. 
douglasi yelmensis (hab- 
its), 468. 
ocius, 83. 
talpoides rufescens, 265- 
280, 265 (habits), 279 
(enemies). 
Thorpe, M. R., A remarkable wood- 
chuck skull, 69. 


Thos, 226. 

Thous, 226. 

Tolypeutes, 61, 63 (dist. map), 68 
(fig.). 


conurus, 62. 

tricinctus matacus, 62, 63 
(fig.), 64 (fig.), 65. 

tricinctus muriei, 62, 63 
(fig.), 65, 504. 

tricinctus tricinctus, 62, 
63 (fig.), 65, 504. 

129, 130, 131. 

nata kohtauensis, 71. 


U 


Urocyon « ereoargenteus cinereoar- 
genteus, 308, 313-314. 
Urosciurus langsdorffii urucumus, 17. 
Ursus, 129. 
lotor, 453. 
richardsoni, 6. 


V 


Tomarct»s. 
Tupai 


Vampyrus, 291. 
van der Klaauw, C. J., On mammalian 
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auditory bullae showing an indis- 
tinctly complex structure in the 
adult, 55. 
vole, pigmy (habits), 83. 
tundra, 8. 
von Bloeker, J. C., An albino kangaroo 
rat, 237. 
Vulpes fulva, 313-314. 
fulva fulva, 308. 
fulva regalis, 441. 


W 


Wade, O., The behavior of certain 
spermophiles with special reference 
to aestivation and hibernation, 160. 

wah-pis-tin, 7. 

wah-ptsk-weh, 6. 

Walker, A., Notes on the forest Phenac- 
omys, 233; The “hand-stand’”’ and 
some other habits of the Oregon 
spotted skunk, 227. 

walrus, Atlantic, 139. 

weasel, 7, 120, 121, 124, 279 (food), 439, 

504-505. 
Alleghany least, 312-313. 
least, 7. 
long-tailed (food), 279. 
New York, 308. 

wee-neskw, 8. 

wen-tstik-ah-més-e-téy-oh, 9. 

whale, bowhead, 139. 

California gray, 321-322 (food). 

fin, 242. 

finback (food), 322. 

humpbacks (food), 322. 

Report of Council for Conser- 
vation, 100. 


529 


whale, sharp-headed finner, 240. 
southern blue, 242. 
white, 139. 

Wight, H. M., Breeding habits and 
economic relations of the Dalles 
pocket gopher, 40. 

Williams, S. H., The distribution of 
foxes in Pennsylvania, 313. 

Winecoff, T. E., Least weasel in Penn- 
sylvania, 312. 

Wislocki, G. B., A study of scent glands 
in the marmosets, especially Oedi- 
pomidas geoffroyi, 475. 

wolf (food), 327. 

dire, 131. 

fox-tailed, 226. 

gray, 7, 379. 

prairie, 130, 279 (food). 
red, 13. 

timber, 443. 

white, 7. 

wolverene, 7, 440. 

woodchuck, 8, 69-70 (dentition), 163 
(hibernation), 310, 444. 

wood rat, 204, 207 (food), 309, 318. 

Florida, 205. 


Y 
yegouaroundi, 290. 
Z 


Zalophus californianus, 76. 
Zapus hudsonius, 310, 447. 
hudsonius hudsonius, 223. 
Zetek, J., The water opossum—Chiro- 
nectes panamensis Goldman, 
470. 
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